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m m m 

*%&m\z. mm. mzpARpm.^mhLxmmr^>v-( ^y^-mnmmzm 

W?^mmBft (tS'Mfn'J ? rheumatoid arthritis : RA) \tn^t.Mm 
tWi'Ta&S. RAOtitlTtt (1) (2) ?B-fl||»c7):fc§ 

#U (ADP-U# — X) #'J^7— if (Poly (ADP-ribose) polymerase : PARP) 
113 kDa CD^I*]@£5ST&£<, PARP CD N JitfttZ&tET Z> 2 ffiF/rcT) Zn ^ ^ >#— • ^ 
^— X/^DNAil^If^l&liU f©ifi§©tXh>tDNA h#-TV^^ — if L 
II ^^atrt$^^^^>/\°^{C-ZI5 L >T^ r-'Tf-^^WH (nicotinamide 
adenine dinucleotide : NAD) <D ADP-U # — XgB£fi"aLTVi< ^Jft£r nj£ Z\ hit 
ftienT^S. ^-©fcJ&iSSJ&PARP ©^f^t:«IHJ^I^]NADRr/ATP^fi^tfi^ 
£i±!fflflt2?E^£2S< ^#^.?>tlTViS (J. Clin. Invest., 77, 1312-1330 (1986)) □ 

tn* uik&^mm t^x no ^tts?^, & 5 v i « d n e> ©^s^ts § 

E<a^nt^5. zLcomnmmz. no, stan, w+y-huhti^ 
T^urc dna m<Dmm& parp a^ns • mmtL, n^^^-wm^m^r^^: 

T&^t^TLbtlTl^ (Proc. Natl. Acad. Sci. USA 93 1753-1758 (1996)) „ 3;7c 

parp cD?gft^^s*T§ z\t\z£D&&m(DmMmMfi^<wffl^tiZ) z\t%m 

*ofr£.t£-?T^Z> (J. Exp. Med., 186, 1041-1049 (1997), Immunology, 93, 96-101 
(1998)) o 
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ra iti:^^T, Mffii&MM-efem&wtmmzim&TLmi'T^zzt (z. 

Rheumatol., 46, 227-232 (1987)) * P®5^4o ^Mtft^© N0 2 "< ^>S*^Wf'JiiP 
bTt^Sdi: (Ann. Rheum. Dis., 51, 1219-1222 (1992)) , fiWIt^liTDNA 
$I©fI^^iitnLTl^ JL £ (Ann. Rheum. Dis., 51, 8-12 (1992)) . NAD ^jI/^M 
*J>LTV>£> d <fc (Int. J. Clin. Pharm. Res., 14, 57-63 (1994)) ^(D&^fr PARP © 

^ o t , parp mmm teRA&tec®t-?& &m&mm<Dfemm tLTtfflt$ 

PARP ia«^'tt^^t"^>V^ ^^y— M%mVt£VTlt, WO97/04771 -5§^$g 




R' 



WO00/26192-^-^#g^TI2'fb^#3, 




©mS«7ac-;i/»^|5S^$nTl^ 0 f IT, ^n^CD PARPlS^ttte&W 

fot, parp ie^?j«ra £^&&&&mm(DWimMtLTmnfz®} 
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-f ^ii#:^i^$nTV^ (J. Med. Chem., 33, 814-819 (1990)) #\ 



H 




H 

(i^, R ii, 7i"JK 2-7'JJK 2-^-x-;i/, 3-^x-;k X«2-b°nu;i/ 

f^to ) 



(D % )V -f ;i/SRt^ 2 & id ^\ t- nii^tt & ^ > s y v*— )imm>tirtfi& 

0?&PARPl5&SEH££WU PARP ©M#-TS«IS©^E5, ?&*^b<«^»f^«h 
fip-fe, *^B^(3j:n«\ TIB— ^ (I) JUZ (II) T^n5^>^5^/ 
M^IC © 1 iX« 2 l^lSW^^t LTtWtSEH, ftiZ PARP 




R 2 

(I) (II) 



R 2 : H, ||7J^JWSCO-iS7J^JH, 
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G 1 ffi : o^(i)-X°-Y 2 -Z 1 , (ii)-X°-Y 3 -R 5 , (iii)-X 0 - Y 5 -Z 2 , (h^-X^Y 1 
-Z 1 . (^-X^Y^-Z 3 , (vQ-X^Y 5 -^ 2 , (vii)-X 2 -Y 6 -Z 3 X«(viii)-X 2 - 

Y 5 -z 2 ti$n§s« 

X° : 

x 1 : d. 8 T;u^ i^>x«co-c 1 . 7 t;^w>, 

X 2 : C 9A2 T)l^U>, CO-C s . n 7)l=^U>, C 2 . 12 7 )V>r~ V >. C 2 -n7^ 
U >> CO-C2-12 7;P^r— 1/ >X\t CO-C2.12 7;i^n 1/ 

Y 1 : CO> N(R 3 ), CON(R 3 )XTO-£\ 

r 3 : h, f£MT;i-+;i/X«co-«T;i/^;i/S^ 

Y 2 : C0 2 X» Y 1 KfBftOg, 

Y 3 : O, S> N(R 3 )C(X O-CONH, NHC0 2 , NHCONH, NHCSNH, CONHNH, 
NHNHCO, 0-COC0 2 > O-COCONH, NHCOCO,, NHCOCONH. C(NH)NH, 
C(N-CN)NH, NHC(NH)NH> NHC(N-CN)NH , S0 2 -0, S0 2 NH, S0 2 NHNH 
Xte P(0)(OR 3 )CX 

y 4 : co 2 x« y 3 

Y 5 : SO, S0 2 , O-CO, N(R 3 )C0 2 , NHS0 2 Xte NHNHS0 2 > 

y 6 : y 1 y 4 \zmm.(D&. 

Z 3 : HX«Z 2 ^|3tt©Sc 
UTFI*HaSo ) 
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K»^viTij|$nT^Tt) C };< (^vsio^isns 1,3- v 5 ^-^ 

t°DU;i/> t^7UJk ?77UJk <5^V'JJk ^-h^V'UJK ^>"/y^ 
^>v^x-;k, ^>y^-tJ- , /u;K ^yy-f^^/'JJk ^>7?77 
u;i/> +;U-ik +t7'J^k ^y^+Nj-jk, y>yij-jk tfD'j^-;k 
tf^Uv^k, ^MU^k kf^^njk tf^ V*U >?~;k ^s^V'Jy^ik 
^ttf^^y-Jk fh7kHD77-;k rh7tFak°7-;k ^n?-Jk 
v^-^V^— 8-T-ff tf->^P[3.2.1]^-^7^>-3-^;k, 9-T-tffc*v^P[3.3.1]y^- 
>-3--Ok 3-T1f tf^^a[3.2.1]^-^^>-6-f;k, 7-T+F tf>-^D[2.2.1]^^^>- 
2-< ;k, 2-7+F HJ ~>^D[3.3.1.1 3 ' 7 ]^#>-4-<;k 1-Tif t*v^O[2.2.2]^^^> 
-2--f;k, l-71f If v^n[2.2.2]^-^^>-3--f;k, 1-7 +ffc:v^n [2.2.2] >-4- 

-r;k, 3-T^fxt°n[5.5] r 7>5 :r *>-9--r;k> 2-7ifxh°n[4.5]-x77>-8--f;k 2-t 
+fx tf a[4.4] y ^>-7--r s-r-tfx ifD[4.5]f* >-2-< jvm^&mf en§ 0 
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y-JK tf^U ^;kKZ*8-T1f If y^/n[3.2.i]t^^>-MJH^TS§. 

IC O X«S If* 1 if LTfeil^fDSlTfeoT, ^SJSte^S&v^ 

£?£b<te, tfnu^n;^ if^us^u, ^e;1/* u - tf^^-;k tr^vu 

Y 1 Xte Y 2 T-7K$n§»ch|g'&TS^f ^j^JMf TSS^nSSg^To #J 

*l~4MLT^Tfcj:^ 0 fiiItbT»^b<tl TIE G°Slf;S§ti§S 
G°S$ : ^-X-Y-ZTUn^lo 

3;*, xra, sg-g\ c 1 . ]2 T;i/^i/>, Cm 2 7;^1/>, c 2 . 12 7M-i/>, 
CO-C.,2 T;i<^ 1/ >, CO-C2.12 7)V*r— V >XU CO-C2-12 u>&, 
Y te> figrg\ CO, N(R 3 ), CON(R 3 ), C0 2 , O, S, N(R 3 )CO, O-CONH, NHC0 2 , 
NHCONH, NHCSNH, CONHNH, NHNHCO, O-COCO2, O-COCONH, NHCOCO2, 
NHCOCONH, C(NH)NH, C(N-CN)NH, NHC(NH)NH, NHC(N-CN)NH, S0 2 -0, 
S0 2 NH, S0 2 NHNH, P(0)(OR 3 )0, SO, S0 2 , O-CO, N(R 3 )C0 2 , NHS0 2 Xte 

nhnhso2*, z«, m^M^LT^Th^^myji^jv, iis^t ut 

bt^Tt)iUAfaglX&H^t,{IL,Y^ SO, S0 2 , O-CO, N(R 3 )C0 2 , 
NHSO2 Xte NHNHSO2 CD*J en, Zll H^©l*^To G°^C9gj^8chLT 
£Wi;L< te, 5S-X-Y-Z fC&^T, X^C r C 8 7M^>^9Y^ 
X^N(R 3 )0^-&, Z*MtfcS£WUTV>TfcJ;V>^T-n^aT&?K X # d- 
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i^'J-Miifftl^tiT^Tfei^AfDiS-ei.D, x a* c 9 -c 12 y;i/ 
+ i/>, c2-c 12 T;i/^--i/>x«C2-c 12 T;i/^r— i/xz)^^-, y«£S^ o> s 

X«N(R 3 ), fro, ZttH, ilS^fLT^Tfei^iiTJ^K til?: 

te, iC-X-Y-Z ^^5V^T> X^d-CjTWl/^OY^Oi^, Zte 
tM^tT^Tfeit^rOiS^D, X Q-C 8 T;i/=¥l/>^^ Y t&* 
O Xtt S CD^^, Z tttHl^f LT^tfci^fi^TMJk iiS^tb 

Sr^LTV^Tfe^t/^^n^aT^D, X c 9 -C 12 TJl/^ 1/ >, C 2 -C 12 TJI/^r 
— V>lL\t C 2 -C 12 7;V^-k>^il^, Ylffi^> O, SXteN(R 3 ), z 

^□7;WU, g&X^WLT^TfcJ;^ 'J-^XiJIil^fUT^xfe 

-Zt'^^T, X ^ C r Q U Y ^|*^0i^ > Z^gJ^S^WLT 

^Tt)^^^xD^STfafeD,X^C 1 -C 8 T;i/^I/>^^ Y^OXSS OiJ^, 
Zi«S$ttTl>T : biVi7U-MT$.D,X^c 9 -C 12 7^l/>X 2 -C 12 
T;i/^r- 1/>X^ C 2 -C 12 T;i/^— ^>c7)^^-, Y ^o, z titlS?: 

fflV^^t^Tf^^STSn^^^iJPMtt^t^^ £?£L<«, /\ny>, 0H> o 
-C,. 2() mit7Km&, SH, S-Cm^tTlClS*, CO-d-zoPHbTK^SS, co 2 H> coo 

-c 1 . 20 ^{k7KS*. conh 2 , conh-{£M7;i^ji^ con(M7;i^;1/) 2 , nhco 
-|g^7JV^;i/> NHco 2 -{£^y;i^^^> nhconh-mt;^;!/, nh 2 , nh- 

{&^7;WK N({£$£7";V^;l/) 2 . CNMN0 2 S^b7i2.PJ;!9M^tl5lT 
T)V^r)V. 7)V5-~)l. y;i/^— ;i/> y^7D7KJl/« 7U-Jk 7;i^l/>-~> 
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J^l/>-7'J-;K 7^-U>-7'J-JV, 7;^V>-7U-JP§^1 1 

OHs o-MRT;i/^;u> sh, s-i&mTJi^rJi, co-<g8fc7;Mr;k co 2 h, coo 

-\mi7)V*)V. CONH 2 > CONH-fSMTJWk CON(»7;i^;i/) 2 , nhco- 

iMk7)V^)i, nhco 2 -{£^7;1/^;1/, NHcoNH-fg^r;^;i/. nh 2 , nh-{£ 

$nfcli7J^JK OH, 0-C,. 2 o^b7K^S, SH, S-Ci.20 fikitfrMM* co- 
Q-M^bTK^S, co 2 h, COO-Q.so^^TKSS. conh 2 , conh- f£^7;Wk 

coN(»7;Wkv NHCo-{«7;i^;k NHCo 2 -CT7;Wk nhconh 
-<ESR7;u3fJk nh 2 , NH-fii7;^Ji/, N(M7;i^;kv cns^nozS^ 
£&5S¥«fcOig&£n5£'r&o, Mfc$?SL<te» fM7;i^;k Aoy>stx 

0-{^7;Wk^b&£f¥c£DMW£n£»T3D& 0 ^tl^ffi^S^r 1 ~4i 

#^K:£tt5#£bvvffc;^te, R^ttiiH, {£M7;k^;kXteAny>, 
;k t°^v-;k 7'JJK 3=-x~;k t?nu;k tW7'JJK f7yUJk -f ^ 



8 



WO 01/21615 



PCT/JP00/06319 



->>/U-;i/, k'D'jy-Jk tf^Uv;k ^E;i/*'J-;i/, 
tf^i/u^— ;k -c^Vu>^;k fh7tHn77-jK 

^\^n;ps, ^oi-;i/X-^— 7xzjV7°d^^S, 4-y F3^>y 
7°U^~)l^ 7xy+->IfJVS> 2-^nn7x; + yXfM, 7x/^y7° 
Ot?;UX, 2-70D7x/^y7 I Db°JH 1 2-y7;7x/^y7°Dk°JH> 2-7' 

□ ; E7xy+y7 , n 2-h U 7;p^-n^5 : -;u7aiy^>-yDti;i/S> 2-^^ 
^x/^rvT/ntf;!/^ 2-^h0 7xy^y7°DtfiH, 2-^ h + yi]^fcjV 
7 x7 =¥^y°U 2,6-y^DD7x; + y7°Ut t M, 3-^nm:7a:y^~> 
yntfM, 3-(2,3-y t F o A>y'[i,4]yt+y >-6-^;P)t^y7°D tf;H, 4- 
F U 7JVtn^^7x7 ^y7°D tf;i/S, 4-ynt7x; ^>-7°Dk°;i/fi, 4-~ 
hD7x; + y7 t nt°JH > 4-/h + y7x7 + y7'Dh°JH, 4-^^7x7^ 
iyy'ahiJim. 7x;^yyfJ«, 7 oi 7 3^>^>^;PS, 7xrjW7"Dt° 

jl/g, ^-;i^-7 0 ot 0 ;kS> tf'J y^7°n bf /^VfT^JJUfJH, ^ 

;k*-3r->S, ^>>?;u^S, 7x^^WS, 7x-^7°nk o Jl/ftlTS§ 0 
2-(^^7 x>-2--f ;l/)-lH-^>VV 5^/- Jk-4-7j;l/7^^-y-a F\ 2-(2-^ F4^>tf 

lj >?>-5--r ;i/)-iH-^s>VV 5^V— ^-^l/d^-t^ F\ 2-(2-Xf^7 5 7t:U 
> ? >-5--r;P)-lH-^> W 5 ^V-;k-4-#;i^^+h^ F\ 2-(tf U y>-4-<JH-lH- 

^>vV 5 ^v-jm-* j^+t $ F\ 2-(i-y -;n£^u >?>-4--r;H-iH-^>y 
<5^v'-jv-4-*MW$ F\ 2-{i-[3-(^^-y x>-2--r;w)-7°p h°;i/]t°^u >?> 

-4--f ;i/}-lH-^>y< ^^V— Jl/-4-77^#^-^5 F,2-[l-(2-7x/4yXfj|/)tX 
g ^>-4--f ;i/]-lH-^>W 5^/- ;i/-4-^/Jk^^+f-5 F\ 2-[l-(3-7x7 + y7°n 

ifj]/)k!^u s^>-4--r ;i/]-iH-^>y-r ^ ^v—^-^ji/^+t-^ f\ 2-{i-[3-(2-^7 

□ D7i; + ->):/□ u >-4--r ;i/}-m-^ >y-r s ^y— ;m-*;u^^ l 
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•tfS F\ 2-{l-[3-(2-"/n ; E^aiy^v)yDt 0 ;i/]tf^iJ^>-4-l';i/}-lH-^>y~-1'5 

;i/-4-^;i//^^+h5 F\ 2-{i-[3-(2-->yy ^xy^->)^ntf;i/]t°^u >?>-4- 

-fJl/}-lH-^>^5^7-M*^^$ F\ 2-{l-[3-(2-hU7MD^f^7 

2-{i-[3-(2-y< ^;i/y x. y * v)-7°n tf;i/j tf ^ u >-4--r ;^}-ih-^< > y-r ^ ^y— ji 

-4-±>)l-tf*-*J-^ F, 2-{l-[3-(2-~ hD7niy4 1 ^)^ntf;l']h 0 ^U^>-4--r;P}-lH- 
/ ^>V'f5^7-^-4-*^W5 F\ 2-{l-[3-(3-7 P O 7 x 7 +y)7°U t°^] k° 

^ ij >?>-4--r ;i/>-iH-^>y< 5 ^v— ;i/-4-77;^^-y-5 f\ 2-{i-[3-(4-^ dd7x 
y ^rix)^D tf;i/]t°^u > ? >-4--r;i/>-iH-^>y-r s^y— ;u-4-^;p#^if 5 f\ 

2-{l-[3-(4- F U 7JWo^f^7i/4 : y)7'a h°;i/]h:^U >>>-4--f ;i/}-lH-^>y 
-< 5 yV— F\ 2-{l-[3-(4-7' □ 1 7 x ; + y )7* □ t: U y 

>.4--r;i/}-iH-^>y^ 5 5^y— ;i/-4-^;i^#^-y-5 f\ 2-{i-[3-(4-- hP7iy^ 
v)y°n tf;i/]h°^u y>-M^}-iH-^>vV ^ ^y-;i/-4-77;i/^^if ^ F\ 2-{i- 

[3-(4-^< h + y7x/+ y-)y° P tf;i/J tf ^ U >? >-4--f ;i/}-lH-^ >y-f 5 ^7-^-4- 

#;^^-tfs F\ 2-{i-[3-(4-y^^7x7 3ri/)7°n fcf;i/]tf^U >?>-4-^ ;P}-ih-^ 

>7^5^7-;i/-4-*J^WS F\ 2-[l-(4-7 x 7 + y T'fJl') U y >-4-^ 

;p]-m-^>y-r s^y— ;p-4-^;1/aK+-^^ f\ 2-[i-(3-7x-j^t7'nh°^)if^ 
U v>-4--f ;H-ih-^> y-f ^^y— ^^-Tj^zK^+f- a F\ 2-[i-(3-:7;i:-;i/-2-:7 0 n 
^>-i--r;i/)t:^ | j v>-4--r ;i/]-iH-^>yy ^ ^y— ;u-4-7j;F#^-tJ-5 F\ 
*^B^^^r#/tt, R^HTak^ig^ — ^ (i) (n) -c^n&ik&y?} 
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^tSSiUTH Prog. Med., 5, 2157-2161 (1985)-^ r^fioffl^j (HilWjjg, 
1990 ^) fg 7 # T^lStf 163-198 tlSffeCDS^frf ^tlS. 

Wt^fDMmWt^. «L -7u\±3r>m, isz-VWt* ^n>|, da^®?, y 

^l^>SL ?LM> U>^, 151, ^x>i, *?>x)i&>Wt. x 

^A, TJU^A, V^^A, #;i/S/^7A, 7;^Z^7A^OteiM, 

5= torn. mzmoimmiz^-D-az, m^mm^mnn^^cD^mrmm 
tjL$m& m^izmzmtmz&ik^mtzg;) izm^^x^<z\^mm^m± 

^v;i/S^T&D, ftl^©§iSibT^J^tt7U-> (Greene) R^y^ 
(Wuts) ^Protective Groups in Organic Synthesis (SS 2 IS) J (cSB^tDf^^S-S: 
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O^NH 2 



T 5 Fft: 



H 



(III) 



(I) 



r itHxm&m.7Ji^jim^To mmzntemtttMM&mT&o ) 

^mmit, XX^;Wt-&#/TS)§ (III) £7>^E-7£MJfo£-t±X^ KffcU ^ 

mm^m (i) ^iit^^TS^o sjs«tk> x^/-;mscd 

T;i/3— N,N-y^fJWA7SH (DMF) „ Tb7tFD77> (THF) 

il)V-#>mk&®-?$>2> (Ilia) Sr^^J (fllAfcf. ^S^D^S^I/ 
7j;1/aH>>^5F (DCC) , y-fV7°nt°MMy^iF (DIPC) , l-X^;U-3-(3- 

y ^f^75 y 7°n h>)*My-f i H (wsc) , i,r-#;i^x;nf x-ih-^t 5 ^ 

V*-;i- (CDI) ^) , il^CioTd MtCSsMJ (MAfcT, N-kh'D + yX^y 
MSH (HONSu) , l-hFD + y^/^hiJTV-Ji' (HOBt) O^ffiT, 7 

>^=-7-Q9QM-t^>^^\z^^mt^m (i) ^st3g-rs^T**So 

>mkt>% (ilia) AitHo^/S, 7 5 /S^(DSj£fc?£t4&Wt£S£WT£lg-& 
ffiaiSI^SLT, ^mik&Vo (I) 

— 7^, THF, l,4-v 5 ^-^+h>^CDX— 7-;^, DMF, >?y< ^)V7.)V^^- is F (DMSO) , 
fg 3 (5SS a ±««&SX«^<7)#Jitc7)^) 



12 



WO 01/21615 



PCT/JP00/06319 



^mmt^^mmthx, n\zKmztt-rz\tiz£r), m^^^mit^m^ 

igi&T, ^T~Sn^T^Tt)n§ 0 7KSHb^-HJ^7A, 7j<*{b#U^A, U^tf 
A^yypt!;i/75 h\ 'Jf^A^t^^yy^yF, ± h U # A;< b^is 

(2) MTtwyji^Mt 

MTLUn^it^m rmmk¥mm(f&4f&)} 20m (199250 (^S)^(ciH«fc 

(3) 7^ 1Mb, XM>75 FfbRu^xx-^Wb 

ttf^S^^ffl^ - t\z x 0^t#§ o #;i/*>MXtex;i/*>®Hb^©s: 

fb^n mmmm&m^^ 22# (1992^) (tim) m\zmwt(D^mz^o 

ft o i^i-efs. 

(4) #;wxv- MbRO^i/7'fb 

*;i/^>^CDHCvI4M^tT^{b^- h U ^A^tf)7^fbW&£<^Jfcgb< 

^y^^bv^xxji/^x^u^ (dppa) (hc^^^^^oTtf^n^mr^ f& 

Curtius $E^T-5 ^ it3 j; D , -1^7 5 K C73 Hofmann &i±L%f\Z£ 
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^mit^^mn^^} (in) ri* (ma) ^j^^TiE-a-^Kgi^^^ 




(Ilia) (III) 



L 2 -CO-A te*UL^>g? (L 2 =OH) Xte^C7)SJfrl4B^#:£^-r= ^©13 

7~>;wfc 

*$S&«^r5/^m«£xxer;Wb^ (v) (vie) ^Mj^^-frTT 

(vn) £f#3^ricT<fc§c sjfoli, tulHH3^i (3) 75 H-fk, 

(fftA) ISS: (VII) T?^$n5 7 5 HUlft^^f ^TlBStS^ 
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mmnm.mmm<Dm&mi<\ -78°c~o°c©^spt> ^t^s^t, mtxh 

mm. u>m> *^>x;mn>&, P -h;i/x>x;i/*>m> h | j7j^Dit, h 

mitB) ^mm^yTs. y&M.wmt^fy) dv) ^T;^t vit&m (via) t. 
^mitmzmm^^tti A-^ymit^ (ma) £#£77&t&&o Km^, yjin 

y7$7$IfS^i (IV) iTJkftHf^i (Via) i S^^l/Sfc 

£) > mittr^ mtitmtzE) , ^)uMt^m (M-tru^A^) . 

(5SfcC) «Hv7 5 y^lfiX7,TiH^ (V) Sr—AgiS (VIb) -c^ 
2n&#)^>lHt^#><M^£i±, XXrJWk^ (III) &#S^T*a5So J£ 

^SvTsyfelfixxTJM^i (v) ch#;i^>gHfc£-#? (vib) 

y7 5;$lfiXXfJM^ (V) huIH MB) (CfB«co^ 
l;#t:iiaoTt)> MT5x^f;Ht^ (m) £ 
x^^Wb&O^n/K^I 

HUtB Tprotective Groups in Organic Synthesis (121$) J (CSEtfe$ tl/'c^l/^^v'^ 
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lli(t> ttffi, Sic, ^IMfc, Wn7h^7 

s^86, PARP©n#f (Mtli£, ftM^n^-r^, am^nifc, 

7o->i, Htjgy^ j$jmy^ , gBMfet mz.it. immmmm , 

(fllAfc^ fl»*, ;L«£S> R^t^) cd^I^-^ 

1 . PARP [fiaf5M'J^Iitfl (in vitro) 

1) U.Wiit'aWWiM^WkM^. 82.5 mM h U X-HC1 (pH 8.0), 50 mM l&ikft U t> 

A, 10mM±^^V^^'>^A, SmMv'ftXHl 100 <u g/ml h>, 

26 nM 3 H-NAD &£U?0.06 unit t bffi#.|f*_M PARP LT^SSJfoifc^T 
25°C, 3B#^Sj^$i±7Co 

2) KJSMlC 100mM-n^>T5 H <£^Jn"T5 31 t \Z «fc 0 SJfc£#lh£ i*fc„ 

3) RJM£ 0.5 mg trn^X IgG KfflS'&M SPA If— X£SJft$i* Top count 
(Packard ft) Id J: 0 3MfiflH4£iH!l5£bfc. 

4) IC 50 & PARP <D ADP-ribose m&{tM&& 50% IS^T^M^b^^^S £ IT 
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2 , 10, 13, 16, 2 2, 39, 41, 50, 53, 56, 61, 6 
3, 6 6, 6 7, 7 2, 9 2 f3fB4fe<7Mfc'D#lte, 7~50 nM(DIC 5 o£^b7Co —Jj. 

itmt^N'-[2-(N,-N-iy ^^-jir ^ /)x^;i/]-2-(4'-^ h^>:7x-;^-iH-^>v* 

;i/-4-^;i/^+^5 F (J. Med. Chem., 33, 814-819 (1990), no.21(Z)fl^ 
$0 «1000 nMTia§fil'l4^^$^:^o7Co 
2 . PARP IS ; S7£t£yI'J^fitf& (in vitro) 

1) J774.llH^ C?Tyxmtr??W7T — i^m^W) £ 25mMHEPES^3J;^10% 
^^JfiLft^WDMEMigJS^T5xl0 5 f@/ml Cill, 37T:, 5%C0 2 <Z>&f£TT 
24B#P*flig*LfCo 

2) ^ll^t)tt28 mMM^U^A, 28 mM V U ^ A, 2mMl{^^ 
^ >"^7 A , 0.01 % 3r h — >RZS 26 nM 3 H-NAD £r*a if 56 mM HEPES (pH 7.5)?M 
tCTF/r^cWS^I^b, R^^ibTCc 

3) DMEMmmz±mKmmMtmWki<, 37°c 5%co 2 ^tti5^*l.7Co 

4) M£ifr 5% h U ^□Olit:T» 2%SDS, 0.1M NaOH 0 b 

5 ) IC 50 \Z PARP CZ) ADP-ribose M^itfe^ 50%[fi*T£§£I£{b-&#tfji^£: bT 

\Z -D TI ffi b 7C 0 
^HJ'fb'&^lH, ±fSin vitrosS^tC*5^TfeS$f^[S§M'l4^^b7^o 
3. *f^^*r>mm%Wk#t (in vivo) 

1) 6~8®l5-£t'l4Balb/c-^X ( B ^ ^ — JI^ 'J A~) ^Ha^b/Co 

2) V^X^Mi^MS^^^Olfe^, gS^7K<^b7Cc 

4 ) a-!i^fb-a-^JSl?lM$. V > teM£_t|B Balb/c fCF^MCDffl S 1 & § J; O 

\z 5 mi/kg i:t1p^IL IStt^.k^^MPt^jRTSS o.5%^^;P-fe 
;i/D — X£ 5 ml/kg l:tg#Lfc. 

5) if^^+f> (Sigma) te^JI^zM^D 0.5 mg/ml £&5«fc 5 U fl^ 
^ |w] B# £ 1 ml/mouse \ZXMB. bfco ^tt^M^^«^ii«7jC 
£ 1 ml/mouse (CITlISIg l*lt£#b7Co 

6 ) tf-T ^Etf 4 BtP^tC^^XCDMfl^ 5 ml CO 0.1%^\/\° U >^W4It 
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8 ) ed3o nif-r ; Eif>»' j: o Tifiie icgjg bfc»^^r 3o%mm-r ^um^t^ 

mmM2, 10, 4 1, 5 0, 6 1, 7 2 \Z&m<D<t&mZ* 3~15 mg/kg<Z)ED 
30£^cb7c<, — J;b^b-B-#32-(4'-- hD7i-Jl/)-lH-^>^ 5 ^V— ;i/-4-* 
H (WO97/04771, ^JS^JlKD-ft^) 30 ing/kgt^ffl*SS&^ 

4. 3 7—y>^%ggfl5jfe (in vivo) 

1) 3mg/ml<7'>ni3 7-y> (3 >Wfli£r) 8ml <h|W]»CDFCA (Freund 
complete adjuvant H37 Ra, DIFCO Laboratories) &-tftiZM'a L> , DBA/1 J V ^ 

7s (0*ft-;w>JA-) Jira&rtu ioo /x lt^MLfe. 

2) 21 Bt£, ±SBi:[nItI^iiJa^Lfe 0 

-So 

4) f^fb^«0.5%y<^;i/-fe;i/n-7;$^»iLT, 1, 3, lO^itf 30mg/5ml 
OlSTliU 5mVkg©fflS('Tl B 10^P^^21 BSSTfrofc. &*3 
l^tta =fc W'|4^bs^(c 3 0.5 % ;* ^;i/-tr )V u - X £ 5 ml/kg (3 L 

5) ^^«MB^7^^fbiLT^Tch^^^^— £jftffi«§TF®8! (AUC : area 
under the curve) ibt^Lfc. n T Id Hi Ittt steel 

ULTti Dunnett &3££frv> p 0.05 ^TOi^^tlt L7c 0 
*5g9§fl^#jW:, ±ISin vivof»(C*5^Tm^^^t±^^KU7to 
±12 1 ~ 4 <Z)»j|£^cfc D , ^fgBJfb-g-^^PARPiaSf^ffl £WT-5*/«§g£ 
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mj> xzfizjm. mm.m. mm. fmmz&z>mn&^ x«, 
mmm. mm. mm^m(D&Mm. *mu &mm. mmm. m&mmm. mmm. 
m^m^nm. mmmmm. 'mmm^fm. p&Ammiz^&imn&^cD^-ftKD 

*&w\z&%mn&&<Drz&<DBii£ffi.f8.y!i£VTte, mm, mm. mnmrn^m 

iszfu tf;Hz^o-x, ^>7°>. 3j?u tf— ;Hf pU K>, * 

-^^-hU^A^cDMi^J, igM^&M bT^TfcJ:l\ »JXteotlJ?M;& 

mps#cd/c^cd^m^«, Mmmzt^m-^n^im. mm. mmm. 

©J;5&ffiJM, im^U, ^«J, Tf^J, l£08J£^FbWT J b,fcv>o 

«pg4©fcfe©ait^tt> M(D7K'i4x«^7Ktt(7)ra. mmm. m,m^ 

£) ^©£?&«#Jte. $^l:»^J, BfrJ&ah rlf4^ ?Ub^J, 

«oT©3g-r-5^t^T#^o mxu^(D V nmmm. mmm. m^m^mmm 
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u-^m, 9-^L-y\ mi^wxmm^m^Ti^^n^. 

mnmU^Om^. 10 08^IH MSfeDI^ 0.001-100 mg/kg, 
< \$ 0.1-10 mg/kg^jS^T&<3, ^tl^ 1 [11-^^-51^12 ~4IsI^^^T^-r^)o 

MS^^n^^-er^, l S c^S#««, MSfc 0 S$ o.oooi £ io mg/kg 

0.0001 — 10 mg/kg 1 0 1 IlI~lf|&®^tfTi£^-rSo £ 

fe. M^^JibT^, MSfe D 1^0.001-100 mg/kg £ 1 0 1 [n]~if iffit^t 

2,3-y7 5;tlti/fJHXf;Wi US5380719 }CfB«(Z)^S{3 £ D $gjg 

###y i 

rb-8r#l^^l20 o CTri2B#rfl»Ufc:c OT> Sfetcd;DltM, IfKbT, 6-(4- 

FAB-MS(M+H) + : 266o 

(E)-6-x^u^x3^>i?^^xx^<7)B1^x^jw£^c io%a°^>^a-m 

FAB-MS(M+H) + : 242c 

6-(4-^xx;i/-i,3-^^vxx;i/)xn^>^^^;uxx-T-;ix^ffl^T##F>J2 t 

fttLTlfco FAB-MS(M+H) + : 270o 
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6-(2-7i^^p3f>H^fj|/XXfJK5i^/-^jS}Sl: im 7kWt4kj-h 

H#£bT?#fc«, FAB-MS(M+H) + : 228= 
#%09 5 

C0(E)-6-X^U;i/— 3^>^SrMfeH#:chLTf#fec FAB-MS(M+H) + : 226o 

6-(4- 7 x — )v 7*^)i)=- n ^ * x x f )v & m ^ t###j 4 1 iwi m i~ u t , 

ffi^CD 6-(4-7x-;i/7*f;i/)-nf >K^flfiH#ttTftfe. FAB-MS(M+H) + : 
256c 

5-^7 d D-3-— h n t > h ^— ^ / -;w&ifeMt^£Sn;^ 16 P^flnffc 

Jtfe@#£LT?#fco FAB-MS(M+H) + : 231o 
###18 

*K 10%A°^>^A-M5it#£ET, 7K^^HmTt'^Ma7cbT, 2,3- ^ 
7$/-5-^D □$lif/f;i/XXfJ^IHfil#i LTifc. EI-MS(M + ) : 200c 

2,3-y75 7 l^^JVX^fJVS: THF ^ h Ux^7$>S^4-^f 

ffliLT, 2-75y-3-[(ft7i>-HM;^-;i/)7$y]$iii^^x7 

##0»J 1 0 

xxi^>^£, h Ux^7$ thf (DMtri&i&^s ^un^7 7'f 

j^m, 2,3- sy^msm^^;i/xx^;i/chjsjs$i±, j^t, m£K=tD 

ffi§ULT> 2-7 5 y-3-[(hf'J y>-MJW^XJl/)75/]MSiy^HXT 
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###| 1 1 

2,3-v7=y$ifi/f;pxxr^0 dmf mmz, 

WSC • HC1 TkX$ HOBT £Un*.£jft^ (3 J; 0 iitT 2-7 ^ / -3-[(2-# □ □ fcf 
###!| 1 2 

###11 i 3 

IT. 2-(5^7^>-3-^;i/)-lH-^>W 5^V-JM-*;^+y7- h 

i 4 

1 5 

2,3-^75 y^m#^^^;uxx^;i/4o=t^ m-tf n— ^-^wwi^fc: Fcoy 
^y-;i/M»m> (11) zK^W/K^JnA, mmvfco 

rzo mm\z im 7m<t^-hvoA7mm^u^ pH^eizvrzo tkstJp^.^, 

n mm it,^ 2-(ih- tf d -;i/-2--f ;i/)-m-^ > \Af 5 JU-4-ti v 
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1 6 a&tfb 

2-^ >"/[b]^-^r 7 x >-2--T ;u-ih-^ > VV 5 ^v*— ;i/-4-* ~> ^ 

-hRO^pWi^UAra H>>^^;i/T-fe^-;i/^, h;i^x>4 3 3NF^ip^^ 

jwih-^>W 5^V- ;i^-4-^;i/^^v^— h (i6a) 2-^>y~[b] 
)V-3-^^)V-m-^>v^ )V-4-t))V^^-y^>— h (l 6 b) 

SifelfttLTifc. FAB-MS(M+H) + : ( 1 6 aRtf b&fC) 323„ 
#%0U 1 7 

2-(2-# n d tf u > ? >-5--r ;io-ih-^> 5 ^V— ji^-*;^^^— 

i 8 

6-9 OU-2-ft7 x>-2--T;1/-1H-^<>W ^ ^V— ^-^ui/^ v ^ 
- h $> J -)VBlXS im y^miti- b U *7<L7kmffi.*-hU7kftMLi:. 6-9 a U-2-9- 

#%#| 1 9 

6-*^)lT> h7~JlM& DMF N-^D^3A^i^5 F <h^S£-ttT^ 5- 
^□ ; E-6-^fJI/7>h7-;HI£ifii#iLTftfc. EI-MS(M + ) : 229o 
###!| 2 0 

5-7 i Dt-6-^fJl/7 > h^— (J, Med. Chem., 33, 814-819 (1990)) \Z 

txLWi<Dj3fk\Z J; D ^ 5-^D ; E-6-^5 1 ;i/-3--hD7>h7-;H!&ftfc. EI- 
MS(M + ) : 274o 
#%^!]2 1 

5.7*0^.4-^^-3-^ hOT> h (-$M (J. Med. Chem., 30, 843-851 

(1987)) xznm^mtmmzVT, 4-^u^-3-^^)i7-v>^r)mm) 
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2 2 

^U^>-4-#;i^>l^ WSC • HC1 StfHOBt ^JP^> ^2&T— ^jt^Lfco SJft 
^7A) ^bT#fcm^#3i:S^CD^'&#J^, 120°CT 1 B#^»«^L^ 0 

b , y< 2-(l-tert-7/ h 3r tf ^ U >-4-< ;i/)-lH-^ > VV ^ ^\/— 

2 3 

2-(l-tert-y b ^>#;i/#x;i/ U ^>-4--f ;i/)-lH-^ > 5 3?V— 71/ A-tl )V 

^ymsasTw (omsmz cdi £jra*., tar 3 B#p^a^b7c 0 m^^t>^e 

-TIS^PCD THF £JPA, iIT^j»j$Lfc. >^J^£MJ±iS*iU M(ItK^ 

?^>^A) !§i&[:SSlT, 2-(l-tert-^'h^'>*Jl/^Zi;i/tf^U> ? >-4-< 
;l/)-lH-^>y'-f 5 )V H^efel&^tLTf fc 0 FAB- 

MS(M+H) + : 360o 
2 4 

2-(l-tert-y h^V^j;!/^ — ;i/tf^'J > ? >-4-<;i/)-lH-^<>VV 5 4-t))l 

iii:itxfjvsu:-f v7°d t°;i/x-^;i/Sjp^Tt#^>ti^@#:^MmL-r 

V7°0 tf;i/X— TiRitlT, 2-(tf^U ^>-4-^;i/)-iH-^>yV ^ 4- 

H • 2 hi) -7;i/^nM^ffi^#3(26.6 g)£Sfi*ft*£ bTf#fco 
FAB-MS(M+H) + : 245 o 

fe<hls]^tCLTg 1 (C^T##^1J2 5R^2 &(Dlk^m*. ^%Ml 0 £ IhI 

iCLTil {^T###iJ2 7-3 1 ©{fc^S:, ##^IJ1 1 vjj&tmmizLx 
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6 6 CDYt:^"#J^. 5C0^fe<h[nIli^bTS3^^-r#W!j6 7 CDft^£, 

##M2 1 WTj&^IrUH JCbT^4(C^T##^!j7 4<D<£&®&, 2 2 (Dyj 

&£|W]1i{3LT^3 \Z7^tm%mQ 8(D{t'£>m%:, ##091 7©^fttTO:l/T 
4 ^T###J 6 9 ~ 7 3 , 7 5 ~ 8 7 ©{t^Rtf^ 2 #WlJ 8 8 — 8 

M/Slt^W^-^, ##Fd9~l 1^2 5 ~ 4 3 (Dit^m& 1 ^> ###| 
16a, 16b, 88 Rtf 8 9 <7Mb£-#J«^ 2 #%#| 12-15, 22, 44 
~6 8®f^tig3 tZ, 1 7, 18, 2 1, 6 9~8 7 (Dik^mZ$t4 \Z 

5«#J1 

2-(2-^7 n D fcf U > ? >-5--f ;l/)-lH-^>VV 5 )Vtf>&(5A9 mg)® 

THF(20ml)Sijffl?KtZ CDI(350 mg)£JP;t, MT 1 R^HSH^ L^<. SJ^M(CT> ; E^ 

i5tlT 2-(2-# p □ \± ij > ? >-5--T ;V)-lH-^> W 5 ^V— ;W-4-^/;P^^1t5: F(420 
mg)SaM*tLT#fc. 

*wy2 

lkm$mtp, -5tfCVXr\Zftn^tz.mW-T>^=-'7(?>5rn\)\Z*^)V 2-(tfUv*> 
-4--f J^-1H-^ >V'< 5 y y-JM-* y 7 - h(3.58g)£flP*_, 140°CT'3 BW 

fM^SiiiT 2Kt°u> :? >-4--r;p)-iH-^>yV5^y-;p-4-^;i/^^-tj-5 h 

(2.58 mg)S^M*ibt#^. 

^S^ft^, -50r^T^^£PL/t^#T> ;: E-T(15 ml)^^^;i/ 2-(2-^on 
tfU ^>-5--T ;U)-lH-^>V/-f 5 ^'/-M^Jl/^y?- h(640 mg)£:jjP7L, 
140t:T3 Sr»f^L/Cc ^§§§^-50°C^T{CMUT^im SJ£?l££MU 

u ^t^x^y-^bS^LT, 2-(2-7S y tf u > ? >-5-<;1/)-ih-^>vV 5 
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2-(2-2 nntfu > 5 >-5--r ;i/)-m-^;>y-f a F(25o mg ) 

3L~)Vy°u¥)VT ^ >(2ml)£ 100t:T— b7t 0 MSMS^nD* 

t*smu ^u-r-r yyD/\v-;i/^^^|gHbT, 2-(2-7x-;i/7°Pt>7 5; 

t°U v ? >-5-^tV)-1H-^>VW ^ H(215 mg)^^^^^^ 

2-(2-^ n d tf u v >-5-< ;i/)-m-^>yw ^ ^y— ;p-4-*;i/^ >^(2oo mg )Rr; 

1M 7K^fb^hU'7A7KM£lin7L/io tRS£^ p n^;i/AT?^m> 
1M ±&^7j<£in;LT pH5 £U tfftilL/iH^M, ^IlT, ffi£/&#/(189 mg) 
£f#fco t# t> tl7tffi£fi£^(157 mg)^ THF(10 m\)JkX$ CDI(148 mg)^M7L. 5 
U^IJWLfco ^jS^{3T> ; E-T^fSfOL^THF(20ml)^^^., Sit- M# 

> ? >-5--r;i/)-iH-^>^< 5^/- ;i/-4-#;i/^if ^ F(78 mg )^^iife^5Ni: lt 

2-(2-^7 O D tf U v ? >-5-< ;l/)-lH-^> v /< 5 '— ;i/-4-^7;i/#^it5 H(600mg), 
7 x.%>^)V*)]/tlZf&>(609 mg)C0 DMF(6 ml)^'^^, ^ h U^Ajrt h + V K(357 
mg)^JPA, 65°CT 1.5 PffWlfco SJfo2I^£*T#^ L7c&, lM±«7.k£ 
ImX., pH4 i:b7Co #Tt£iL/iei#:£M£?lt THF— ^5* J — )V<£ 0 BlnH U, 2-(2- 
7xT^^XJl/7 7^Hf'J y>-5--fJ|/)-lH-^>7V 5 ^V— ;P-4-77 jl/tf;^-^ 
H(466 mg)^*Sfetf^^ <h LTffc. 
«#|7 

2-(2-# □ P h° U >-5-< ;ix)-lH-^> W 5 ^V— ;W4-7j;i/#^+^5 F(600mg), 
^>>?;l^T;l/ZI— jl/(595 mg), 18-crown-6(71 mg)C0 DMF(6 ml)J§?S(3, 7J U ^7 A tert- 
^b^rV' K(tBuOK, 740 mg)£jjP7L, 95^ TT 8 P#P H 1jt# bfco MJC^I^^C, 18- 
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crown-6(291 mg)Rt* tBuOK(246 mg)£JPX., 95*0 T 14 B#f!QH&J$ 18- 
crown-6(291 mg)R^tBuOK(246 mg)^rjjn^> 95t:T 5 ftffltiltW b7Co ^jfcif|-&#j£ 
*7?^Lfc^, lM«7K^iPX_, P H4tLfc. #rffibfc@#£i«EH£, THF-^ 

^ y — ;i/ £ o b , 2-(2-^ > ^;i/^-^-> t° u v >-s--r ;i/)-m-^ >i/-r ^ 

2-{2-z o n tf u >?>-5--r ;u)-ih-^>vV ^ ^V— ;U-4-73 j^^>'^ — 
h (767 mg)S:^ 28%± h'J^A^ h + y H-^^y — ;i/^^(10 ml)£, fcfW^ 1 140T: 

•v-mnMLtc Kmm^^mmm. zkt^iru iMt»7.k£jiP7LTpH6 

53THF(10 ml)RtX CDI(280 mg)£]!jP^ 1ST 2 B$RflJfc# Lfc. Sjftf&t-T^X 
T£fiSftLfcTHF(20ml)£2ra;*.* Mt2 B fl9flil£L<7Co SJEfci££i»*lBU tK^Jd 

-y^y-JV) T*SS8U DMF-ftfXfJ^b^lSibT, 2-(2-y< h^~> 

if' J >?>-5--i';i/)-iH-^>y-r s^v*— ;u-4-*;i/^^it^ F(i28 mg)&i^^M* 
2-(E^ 'J y >4--f j^-ih-^>^ ^ ^'y- ;i/4-^;u#^+J-5 F*2 h'j7J^n 

B£&4fr&£j5fc#K767 mg)> F^TJ^— ;K0.54 ml), BE®?(5 1,2- P PX^ > 

(10 ml)<D?I-&W^ h U h^^TK^^^^^-T" F U tfA(1.20 g)^:»n^> 1ST 1 

yM7A^n?h^77^- (^puzK;i/A-y^y-;i/) TffiffifU 2-(i-F^~ 
->;nf > ? >-4--i';u)-ih-^>v/-i' ^ ^v*— ;i/4-# Ji/^it^ F(554m g )£?#fc 0 
#^n^{t^£y^/-;w^§$?u y?)m 117 mg ^jp^fec £i;fcj£ifi£ 
^asu (y ^y — ;y-@^^x^;p) u 2-(i-F^v;i/if^u v>-4--r;P)-m-^>v* 

I'i^V-JU-^MWS F 1/2 7-7;i/m^(510mg)^efe^*chbT#7^o 

1 0 

2-(t°^U ^>-4-<;y)-lH-^>V"^ ;k4-77;i/#^+f-5 F-2 h U 7Mn 
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I1^i£ffl£/&#>(700 mg), 3-7xy+y7°Oh°;i/^n5 F(215mg), mMft U 7A(1.4 
g), BUitt! U >7A(150 mg)Rtf DMF(13 ml)(Dg^#I^tfiT^ti^ bfc 0 ^Jft 

;L^]-lH-^>yV^^y-;U4-^7;l/^^^$ F(289mg)£6&^<hLTf#/io 

MMM 1 1 

2-(tr^u > ? >-4--i';p)-ih-^>w ^v*— ;P4-^;w^^-9-^ F • 2 h u yji-tu 

B1^±M£fi£#7(483mg)CD^ n D ^ ^ >(10 ml)#il^(3 N,N->?-r V7°0 tfJL-X^ 

;i/T5> (1 mi) P -h;i/x>x;i/^-;i/^nu F(264m g )£in;t, 30 
j—)V-wm3-^)V)~tz> z. t.\z£ <o 2-(i- F;ux>-4-x;i^x;i/ti^u ^>-4--r;i/>- 

jut, ±Mmmm 1 ~ 1 1 ^ss«fecD7j?ii:iHit»t its 5-8 iz^rmmm 1 2 

^^^T^^ffl^So Rex : #W!J#^> Ex : SMWt, Cmpd : 
#I#-5t, Str : Atjii^ Me : Et : X^;k tBu : tevt-y^Jl, Boc : tBuO-CO-> 

Ph: :7:rx;k Bn:^>>*;i^ cHex : =y 9 n^\^~>;k Ac: T-fe3\>I/. Sal : ±^ (HC1 : 
*IKtS ; Ox : ^=LumM ; Fu : y^)lWm ; MfBfc : 7 U -#0 , Syn : £Sti£& (!& 
^«|WJtHH®3gb7^^^f!l#^^7KT) > Dat : ^Sfl^W^-* (F : FAB- 
MS(M+H) + ; FN : FAB-MS(M-H)' ; NMR : DMSO-d 6 ^<D 'HNMR \Z&tfZ> tf— O CO 
6 (ppm)) o 
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9 



Ex 


Dat 


1 


F : 273 


2 


F : 239 ; NMR : 7.44 (1H, t, J=7.8 Hz), 7.76-7.78 (2H, m), 7.90 (1H, d, J=7.8 
Hz), 8.19 (2H, d, J=5.9 Hz), 8.82 (2H, d, J=4.8 Hz), 9.25 (1H, s), 13.75 (1H, 
brs) 


3 


F : 254 


4 


F : 372 


5 


F : 268 


6 


F : 375 ; NMR : 3.00 (2H, t, J=7.3 Hz), 3.48 (2H, t, J=7.3 Hz), 7.21-7.39 (6H, 
m), 7.54 (1H, d, J=8.3 Hz), 7.74-7.77 (2H, m), 7.90 (1H, dd, J=7.4, 1.0 Hz), 8. 
42 (1H, dd, J=8.8, 2.0 Hz), 9.28 (1H, brd, J=2.5 Hz), 9.30 (1H, d, J=2.0 Hz), 
13.48 (1H, S ) 


7 


F : 345 ; NMR : 5.45 (2H, s), 7.11 (1H, d, J=8.3 Hz), 7.33-7.43 (4H, m), 7.50- 
7.52 (2H, m), 7.74-7.76 (2H, m), 7.89 (1H, dd, J=7.9, 1.0 Hz), 8.54 (1H, dd, J 
=8.8, 2.4 Hz), 9.04 (1H, d, J=2.4 Hz), 9.30 (1H, brd, J=2.4 Hz), 13.39 (1H, s) 


8 


F : 269 


9 


F : 413 


10 


F : 379 ; NMR : 1.81-2.14 (6H, m), 2.48 (2H, t, J=6.8 Hz), 2.88-3.02 (3H, m), 
3.32 (2H, s), 4.02 (2H, t, J=6.4 Hz), 6.89-6.96 (3H, m), 7.21-7.25 (3H, m), 7.5 
9-7.68 (2H, m), 7.80 (1H, d, J=7.3 Hz), 9.33 (1H, s), 12.7 (1H, s) 
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11 


F : 399 


12 


F : 343 


13 


F : 341 ; NMR : 7.34-7.47 (5H, m), 7.71-7.92 (7H, m), 8.59 (1H, dd, J=2.2, 8.1 
Hz), 9.29 (1H, d, J=2.9 Hz), 9.41 (1H, d, J=2.0 Hz), 13.57 (1H, s ) 


14 


F : 371 ; NMR : 1.59-1.68 (2H, m), 1.70-1.79 (2H, m), 2.63 (2H, t, d=7.6 Hz), 
2.86 (2H, t, d=7.4 Hz), 7.14-7.30 (5H, m), 7.37 (1H, t, J=7.9 Hz), 7.47 (1H, d, 

J=7.8 Hz), 7.77 (2H, d, J=7.8 Hz), 7.89 (1H, d, J=6.9 Hz), 8.48 (1H, d, J=6.4 

Hz), 9.25-9.31 (2H, m), 13.49 (1H, s) 


15 


F : 253 


16 


F : 374 ; NMR : 3.72-3.77 (2H, m), 4.15 (2H, d, J=5.9 Hz), 6.72 (1H, d, J=8.8 
Hz), 6.94 (1H, t, J=7.4 Hz), 6.98 (2H, d, J=7.8 Hz), 7.25-7.33 (3H, m), 7.45 (1 
H, t, J=5.4 Hz), 7.66 (1H, d, J=7.3 Hz), 7.70 (1H, brd, J=2.9 Hz), 7.82 (1H, d, 
J=7.3 Hz), 8.18 (1H, dd, J=8.8, 2.5 Hz), 8.86 (1H, d, J=1.9 Hz), 9.36 (1H, br 
d, J=2.9 Hz), 13.1 (1H, s) 


17 


F : 338 


18 


F : 358 


19 


F : 350 


20 


F : 354 


21 


F : 282 


22 


F : 361 ; NMR : 4.52 (2H, s), 7.24-7.40 (4H, m), 7.46-7.48 (2H, m), 7.55 (1H, 
d, J=8.3 Hz), 7.75-7.78 (2H, m), 7.85 (1H, dd, J=7.8, 1.0 Hz), 8.42 (1H, dd, J= 
8.3, 2.0 Hz), 9.28 (1H, brd, J=3.0 Hz), 9.29 (1H, d, J=2.0 Hz), 13.49 (1H, s) 


23 


F • 389 - NMR • 1 96-2 04 (2H rrA 2 76 f2H t T-7 8 H7"» 3 22 f?H t T-7 ^ 
Hz), 7.18-7.32 (5H, m), 7.38 (1H, t, J=7.8 Hz), 7.50 (1H, d, J=8.3 Hz), 7.76-7. 
78 (2H, m), 7.90 (1H, d, J=7.3 Hz), 8.42 (1H, dd, J=8.3, 2.0 Hz), 9.19 (1H, br 
), 9.26 (1H, d, J=2.0 Hz), 13.45 (1H, br) 


24 


F : 373 ; NMR : 2.04-2.11, (2H, m), 2.76 (2H, t, J=7.8 Hz), 4.36 (2H, t, J=6.3 
Hz), 7.04 (1H, d, J=7.8 Hz), 7.18-7.37 (6H, m), 7.73-7.75 (2H, m),7.88 (1H, d, 
J=7.3 Hz), 8.50 (1H, dd, J=8.3, 2.0 Hz), 9.00 (1H, d, J=2.0 Hz), 9.31 (1H, s), 

13.37 (1H, s ) 
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F : 294 
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37 


F : 289 


38 


F : 289 


39 


F : 335 ; NMR : 2.90 (1H, dd, J=16.6, 9.8 Hz), 3.02 (1H, dd, J=16.6, 8.3 Hz), 
3.63-3.69 (1H, m), 3.71-3.81 (1H, m), 4.22-4.32 (1H, m), 4.41 (1H, d, J=15.1 
Hz), 4.55 (1H, d, J=15.1 Hz), 7.26-7.31 (3H, m), 7.33-7.38 (2H, m), 7.53 (1H, 
t, J=8.1 Hz), 7.82 (1H, s), 7.90 (1H, d, J=8.1 Hz), 8.01 (1H, d, J=8.1 Hz), 8.60 
(1H, s) 




T? . Oil 
H . .311 


41 


r . Z44 , JNMK . 1 .2» (111, t, J=4.4 Hz), /.J4 (lrl, t, J=/.o Hz), /.oo-7. /y (zH, 
m), /.0I-/.00 v^rl, mj, /.y4 (Iri, Q, J— z.y rizj, y.ln- (Iri, ors), 1j>.4o (iri, orsj 


4? 

HZ 


F * 944 


4^ 




44 


F : 239 


45 


F : 253 


46 


F : 254 


47 


EI : 239 


48 


F : 240 


49 


F : 290 




F : 369 ; NMR : 2.05-2.15 (2H, m),2.23 (2H, t, 5.2 Hz), 2.32-2.40 (2H, m), 2.9 
0 (2H, t, J=7.4 Hz), 3.02-3.16 (3H, m), 3.21 (1H, br), 3.43 (1H, br), 6.90-6.95 
(1H, m), 6.98 (1H, dd, J=3.4, 5.3 Hz), 7.35 (1H, dd, J=1.0, 4.9 Hz), 7.44 (1H, 
br), 7.70-7.89 (2H, m), 7.92 (1H, d, J=7.3 Hz), 8.77 (1H, br), 10.45 (1H, brs) 


51 


F : 371 


52 


F : 341 


53 


F : 359 ; NMR : 2.25-2.46 (4H, m), 3.26 (2H, t, J=11.7 Hz), 3.57 (1H, brs), 3.7 
7 (2H, d, J=11.7 Hz), 4.40 (2H, brs), 7.35-7.61 (6H, m), 7.81 (1H, brs), 7.88 ( 
1H, d, J=7.3 Hz), 7.99 (1H, d, J=7.3 Hz), 8.69 (1H, brs), 11.57 (1H, brs) 


54 


F : 391 ; NMR : 1.90-2.40 (4H, m), 3.25 (3H, m), 3.00-3.65 (5H, m), 3.78 (3H, 
s), 3.78 (2H, d, J=7.8 Hz), 6.25 (1H, m), 6.78 (1H, d, J=15.6 Hz), 6.98 (2H, 
d, J=8.8 Hz), 7.27 (1H, t, J=7.8 Hz), 7.46 (2H, d, J=8.8 Hz), 7.67 (1H, brs), 7. 
69 (1H, d, J=7.8 Hz), 7.80 (1H, d, J=7.4 Hz), 9.04 (1H, brs), 10.00 (1H, brs) 


JJ 


F : 364 ; NMR : 2.15-2.40 (5H, m), 3.11 (2H, t, J=7.3 Hz), 3.13-3.25 (3H, br), 
/.44 ^iri, Drj, /.oU-/.oy {yri, m), /.yz ^iri, u, i — l.i> riz), o.jd (itl, dt), o./o 
1H, d, J=5.4 Hz), 10.75 (1H, brs) 


56 


F : 341 


57 


F : 336 


58 


F : 393 


59 


F : 409 


60 


F : 424 
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61 


F : 413 ; NMR : 1.81-2.12 (8H, m), 2.50 (2H, t, J=7.3 Hz), 2.90-3.01 (3H, m), 
4.11 (2H, t, J=6.3 Hz), 6.95 (1H, dt, J=1.5, 7.9 Hz), 7.15 (1H, d, J=7.9 Hz), 7. 
25-7.32 (2H, m), 7.42 (1H, dd, J=1.5, 7.9 Hz), 7.64 (1H, d, J=7.3 Hz), 7.70 (1 
H, brs), 7.84 (1H, d, J=7.3 Hz), 9.38 (1H, brs), 12.69 (1H, brs) 


62 


F : 393 ; NMR : 1.74-2.00 (4H, m), 2.22-2.40 (4H, m), 3.02-3.21 (4H, m), 3.51 
(1H, m), 3.66 (2H, a, J =11. 7 Hz), 3.98-4.04 (2H, m), 6.90-6.98 (3H, m), 7.26-7 
.33 (2H, m), 7.48 (1H, t, J=7.3 Hz), 7.74-7.92 (2H, m), 7.98 (1H, d, J=7.3 Hz), 
8.73 (1H, brs), 10.79 (1H, brs) 


63 


F : 427 


64 


F : 447 


65 


F : 413 


66 


F : 395 


67 


F : 365 ; NMR : 2.26-2.42 (4H, m), 3.20-3.32 (2H, m), 3.44 (1H, m), 3.75 (2H, 
d, J=11.7 Hz), 4.45-4.52 (2H, m), 6.95-7.05 (3H, m), 7.30-7.37 (2H, m), 7.55 
(1H, t, J=7.3 Hz), 7.84 (1H, brs), 7.93 (1H, d, J=7.3 Hz), 8.04 (1H, d, J=7.3 H 
z), 8.65 (1H, brs), 11.33 (1H, brs). 


68 


F : 420 


69 


F : 457,459 


70 


F : 437 


71 


F : 411 


72 


F : 361 ; NMR : 2.23-2.42 (4H, m), 3.08-3.19 (2H, m), 3.55 (1H, brs), 3.63 (2H 
, d, J=10.8 Hz), 3.93 (2H, t, J=4.9 Hz), 6.46 (1H, dt, J=6.8, 16.1 Hz), 6.86 (1 
H, d, J=16.1 Hz), 7.30-7.54 (6H, m), 7.81 (1H, brs), 7.89 (1H, d, J=7.3 Hz), 8. 
00 (1H, d, J=7.3 Hz), 8.69 (1H, brs), 11.19 (1H, brs) 


ID 


F : 311 ; NMR : 1.08 (3H, t, J=7.3 Hz), 2.04-2.18 (2H, m), 2.24-2.34 (4H, m), 
3.06 (2H, t, J=10.2 Hz), 3.26 (1H, brs), 3.47 (2H, d, J=11.7 Hz), 3.95 (2H, brs 
), 7.27 (1H, t, J=7.3 Hz), 7.67 (1H, brs), 7.69 (1H, d, J=7.3 Hz), 7.80 (1H, d, 
J=7.3 Hz), 9.03 (1H, brs), 11.19 (1H, brs) 


74 


F : 399 ; NMR : 2.26-2.43 (4H, m), 3.33 (2H, m), 3.46-3.64 (3H, m), 3.80 (2H, 
d, J=11.7 Hz), 4.60 (2H, t, J=4.4 Hz), 7.04 (1H, t, J=6.8 Hz), 7.25 (1H, d, J= 
7.3 Hz), 7.37 (1H, dt, J=1.5, 7.8 Hz), 7.49 (1H, dd, J=1.5, 8.3 Hz), 7.54 (1H, t 
, J=7.3 Hz), 7.83 (1H, brs), 7.90 (1H, d, J=7.9 Hz), 8.00 (1H, d, J=7.3 Hz), 8. 
67 (1H, brs), 11.42 (1H, brs) 


75 


F : 427 ; NMR : 1.79-2.01 (4H, m), 2.24-2.40 (4H, m), 3.02-3.42 (5H, m), 3.66 
(2H, d, J=11.7 Hz), 4.11 (2H, t, J=6.3 Hz), 6.97 (1H, dt, J=1.5, 7.8 Hz), 7.17 ( 
1H, d, J=8.3 Hz), 7.32 (1H, m), 7.44 (1H, dd, J=1.5, 7.8 Hz), 7.51 (1H, t, J=7. 
8 Hz), 7.82 (1H, brs), 7.88 (1H, d, J=7.8 Hz), 8.00 (1H, d, J=7.8 Hz), 8.69 (1 
H, brs), 10.80 (1H, brs) 


76 


F : 413 ; NMR : 2.20-2.40 (6H, m), 3.04-3.60 (5H, m), 3.70 (2H, d, J=11.7 Hz) 
, 4.12 (2H, t, J=5.9 Hz), 6.95 (1H, dd, J=1.9, 7.8 Hz), 6.98-7.06 (2H, m), 7.37 
(1H, t, J=8.3 Hz), 7.51 (1H, t, J=7.9 Hz), 7.81 (1H, brs), 7.88 (1H, d, J=8.3 H 
z), 7.98 (1H, d, J=7.9 Hz), 8.68 (1H, brs), 10.95 (1H, brs). 
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1 1 


F : 447 ; NMR : 2.30-2.43 (6H, m), 3.10-3.64 (5H, m), 3.72 (2H, d, J=11.6 Hz) 
, 4.08 (2H, t, J=5.9 Hz), 7.22 (1H, t, J=7.8 Hz), 7.52 (2H, d, J=7.8 Hz), 7.53 ( 
1H, m), 7.84 (1H, brs), 7.92 (1H, d, J=7.8 Hz), 8.02 (1H, d, J=7.8 Hz), 8.67 (1 
H, brs), 11.16 (lH,brs) 


HQ 

/o 


F : 404 ; NMR : 2.25-2.43 (6H, m), 3.10-3.32 (4H, m), 3.59 (1H, m), 3.61 (2H, 
d, J=11.7 Hz), 4.14 (2H, t, J=5.8 Hz), 7.13 (1H, t, J=7.3 Hz), 7.30 (1H, d, J= 

7.9 Hz), 7.53 (1H, t, J=7.3 Hz), 7.65-7.78 (2H, m), 7.83 (1H, brs), 7.91 (1H, d, 
J=7.3 Hz), 8.02 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.23 (1H, brs) 


79 


F : 331 


80 


F : 447 ; NMR : 2.20-2.42 (6H, m), 3.10-3.28 (4H, m), 3.40 (1H, m), 3.68 (2H, 
d, J=11.7 Hz), 4.25 (2H, t, J=5.9 Hz), 7.13 (1H, t, J=7.3 Hz), 7.30 (1H, d, J= 

7.9 Hz), 7.52 (1H, t, J=7.3 Hz), 7.61-7.68 (2H, m), 7.83 (1H, brs), 7.90 (1H, d, 
J=7.3 Hz), 8.01 (1H, d, J=7.3 Hz), 8.68 (1H, brs), 11.07 (1H, brs). 


81 


F : 393 ; NMR : 2.20 (3H, s), 2.25-2.42 (6H, m), 3.10-3.33 (4H, m), 3.60 (1H, 
m), 3.71 (2H, d, J=12.2 Hz), 4.09 (2H, t, J=5.8 Hz), 6.85 (1H, t, J=7.3 Hz), 6. 
94 (1H, t, J=8.3 Hz), 7.12-7.18 (2H, m), 7.54 (1H, t, J=7.8 Hz), 7.84 (1H, brs), 
7.92 (1H, d, J=8.3 Hz), 8.03 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.15 (1H, brs 

) 


oZ 


F : 424 ; NMR : 2.25-2.42 (6H, m), 3.10-3.30 (4H, m), 3.40 (1H, m), 3.70 (2H, 
d, J=12.7 Hz), 4.41 (2H, t, J=5.9 Hz), 7.15 (1H, t, J=7.3 Hz), 7.41 (1H, d, J= 
7.8 Hz), 7.54 (1H, t, J=7.8 Hz), 7.69 (1H, dt, J=1.4, 7.4 Hz), 7.82 (1H, brs), 7. 
87-7.95 (2H, m ), 8.02 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.16 (1H, brs) 


QO. 
OJ 


F : 353 ; NMR : 2.21 (2H, t, J=3.4 Hz), 2.25-2.35 (3H, m), 2.65 (2H, t, J=7.3 
Hz), 3.00-3.55 (5H, br), 3.65 (2H, d, J=11.7 Hz), 6.19 (1H, d, J=2.4 Hz), 6.39 
(1H, dd, J=1.9, 3.4 Hz), 7.40-7.50 (1H, m), 7.55 (1H, d, J=1.0 Hz), 7.70-7.90 ( 
2H, m), 7.94 (1H, d, J=6.8 Hz), 8.74 (1H, br), 10.65 (1H, br) 


84 


F : 303 


OJ 


F : 364 ; NMR : 1.74 (2H, t, J=7.3 Hz), 1.85-1.92 (2H, m), 1.95-2.09 (3H, m), 
2.28-2.35 (2H, m), 2.60-2.68 (3H, m), 2.85-2.98 (3H, m), 7.23-7.29 (3H, m), 7. 
61 (1H, d, J=7.8 Hz), 7.63 (1H, br), 7.78 (1H, d, J=7.3 Hz), 8.45 (2H, dd, J=l. 
5, 4.4 Hz), 9.33 (1H, s), 12.66 (1H, brs) 


86 


F : 457,459 ; NMR : 2.23-2.43 (6H, m), 3.10-3.25 (4H, m), 3.61 (1H, m), 3.71 
(2H, d, J=11.7 Hz), 4.19 (2H, t, J=5.9 Hz), 6.93 (1H, m), 7.16 (1H, dd, J=1.0, 
8.3 Hz), 7.37 (1H, m), 7.51-7.62 (2H, m), 7.84 (1H, brs), 7.93 (1H, d, J=8.3 H 
z), 8.05 (1H, d, J=7.8 Hz), 8.67 (1H, brs), 11.23 (1H, brs) 


87 


F : 323 


88 


F : 369 


89 


F : 370 ; NMR : 2.37-2.40 (3H, m), 2.41 (3H, s), 3.10-3.20 (2H, m), 3.42-3.27 ( 
5H, m), 3.61 (1H, br), 3.77 (2H, d, J=11.7 Hz), 7.57 (1H, t, J=7.8 Hz), 7.85 (1 
H, s), 7.93 (1H, d, J=7.8 Hz), 8.04 (1H, d, J=7.8 Hz), 8.60 (1H, br), 8.99 (1H, 
s), 11.41 (1H, brs) 
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90 


F : 437 ; NMR : 2.21-2.42 (6H, m), 3.10-3.33 (4H, m), 3.46 (1H, m), 3.70 (2H, 
d, J=11.8 Hz), 3.85 (3H, s), 4.18 (2H, t, J=5.9 Hz), 7.06 (1H, t, J=7.8 Hz), 7. 
19 (1H, d, J=8.3 Hz), 7.47-7.57 (2H, m), 7.70 (1H, dd, J=1.9, 7.8 Hz), 7.83 (1 
H, brs), 7.91 (1H, d, J=7.8 Hz), 8.02 (1H, d, J=7.8 Hz), 8.69 (1H, bis), 11.04 ( 
1H, brs) 


91 
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Y 3 : Ch S, N(R 3 )CCX O-CONH, NHC0 2 , NHCONFL NHCSNH, CONHNH, 
NHNHCCK 0-COC0 2 > O-COCONH, NHCOC0 2 , NHCOCONH, C(NH)NKL 
C(N-CN)NH, NHC(NH)NH, NHC(N-CN)NH , S0 2 -CX S0 2 NH, S0 2 NHNH 
Xtt P(0)(OR 3 )0, 

Y 4 : C0 2 Xte Y 3 ^IS«c©a, 

Y 5 : SO> S0 2 , O-CO, N(R 3 )C0 2 , NHS0 2 Xte NHNHS0 2 > 

y 6 : y'xw; y 4 




(i) 



(in 



43 



WO 01/21615 



PCT/JPOO/06319 



Z 1 : Sgf? & £ ^HHH^T ^^"T § BJ&S £ W b T V> T *> «t ^ ^\ 5=- □ 
^n7W, til&f LT^Tfei^T U — ;i/X&Btfeg£WbTt^ 

Z 3 : HXteZ 2 {CsE«£(£>8„ ) 

2. 2-(5^:7ai>-2--l';U)-lH-^>V*'f 5.?'/— )V-4-t) ll^^ 5 F\ 2-[l-(3-7i 

y ^ ~> y □ tf ;io tf ^ u >-4--r ;i^]-ih-^ > y-r ^ ^ ;i/-4-# 5 H , 
2-(t°u v>-4--r ;1/)-ih-^>W ;i/-4-^;i//i^-tj-^ H\ 2-{i-[3-(ft7i 

>-2--r ;P)-7°n bf ^ u >-4--r ;i/}-iH-^>y-r s yv"-Ji-4-^)i^^^ 
H > 2-{i-[3-(2-^7 nn7x/ + y]7°n tf if^ u ^ >-4--f ;P}-ih-^ > W ^ ¥ 
v'— ;w-4-^;i/^^if = H\ 2-[i-(3-^oi-;i^-2-7°n^>-i-'f ;P)t°^u -jy-4--i 
;^-ih-^ > yy ^ ¥ v°—)i-4-fi ^ k a> £ u % mfr <bM#l £ ti^if ^cd 
mm 1 sb«©^>vW a ^y-;nns#:x«^-^o 

3 . ft $<(Dmm 1 fs«(7>^> y< ^ ^y-;nf ^xn-ecotgt, 

4 . parp mmn~c$>z>m?$.<Difm 3 nm^mMu^m. 



44 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/06319 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D40l/04 f 409/04, 417/04, 403/04, 405/Q4, 401/14, 409/14, 405/14, 413/04, 

451/00, 451/02, 451/14, 453/02, C07D417/14, 487/04, A61K31/4439, 454, 4184, 427, 4709, 497, 
498, 506, 501, 4375, 4545, 4725, 428, 423, 517, 502, A61P43/00, 29/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07D401/04, 409/04, 417/04, 403/04, 405/04, 401/14, 409/14, 405/14, 413/04, 

451/00, 451/02, 451/14, 453/02, C07D417/14, 487/04, A61K31/4439, 454, 4184, 427, 4709, 497, 
498, 506, 501, 4375, 4545, 4725, 428, 423, 517, 502, A61P43/00, 29/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PX 



WO, 97/04771, Al (NEWCASTLE UNIVERSITY VENTURES LIMITED) , 

13 February, 1997 (13.02.97), 

& CA, 2225465, A & AU, 9666240, A 

& EP, 841924, Al & CN, 1195985, A 

& JP, 11-510154, A 5c BR, 9610051, A 

& NO, 9800414, A & US, 6100283, A 

WO, 00/32579, Al (BASF AKT I ENGES ELLS CHAFT ) , 
08 June, 2000 (08.06.00), 
& DE, 19916460, A 

DENNY W.A. et al . , "Potential antitumor agents. 59. 
Sructure- activity relationships for 

2 -phenylbenzimidazole-4 -carboxamides , a new class of 
minimal DNA- intercalating agents which may not act via 
topoisomerase II", J . Med . Chem . , (1990), 33(2), pp. 814-9 



1-6 



1-6 



1-6 



| | Further documents are listed in the continuation of Box C. \^\ See patent family annex. 


* Special categories of cited documents: "T" later document published after the international filing date or 
"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 
"E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later document member of the same patent family 

than the priority date claimed 


Date of the actual completion of the international search 
22 November, 2000 (22.11.00) 


Date of mailing of the international search report 

05 December, 2000 (05.12.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



SKEtttR## PCT/JP0 0/0 6 3 1 9 



a. ni©its^»©^s mmm&m (ipo > 

Int. CI 7 C07D401/04, 409/04, 417/04, 403/04, 405/04, 401/14, 409/14, 405/14, 413/04, 451/00, 451/02, 451/14, 453/02, 
C07D417/14, 487/04, A61K31/4439, 454, 4184, 427, 4709, 497, 498, 506, 501, 4375, 4545, 4725, 428, 423, 517, 502, 
A61P43/00, 29/00 



b. m^zftotcfrm 

SWESrfTofcjft/hlRJM* mWMWMM (IPC) ) 
Int. CI 7 C07D401/04, 409/04, 417/04, 403/04, 405/04, 401/14, 409/14, 405/14, 413/04, 451/00, 451/02, 451/14, 453/02, 
C07D417/14, 487/04, A61K31/4439, 454, 4184, 427, 4709, 497, 498, 506, 501, 4375, 4545, 4725, 428, 423, 517, 502, 
A61P43/00, 29/00 



CAPLUS, REGISTRY (STN) 







BfliSi-5 


A 


WO, 97/04771, Al (NEWCASTLE UNIVERSITY VENTURES 
LIMITED) , 13. 2M. 1997 (13. 02. 97) & 
CA, 2 2 2 5 4 6 5, A&AU, 9 6 6 6 2 4 0, A& 
EP, 8 4 1 9 2 4, Al&CN, 1 1 9 5 9 8 5, A& 
JP, 11-510154, A&BR, 9 6 1 0 0 5 1, A& 
NO, 9 8 0 04 1 4, A&US, 6 1 0 0 2 8 3, A 


1-6 






2 2.11.00 




B^H^fFfr (ISA/JP) 
a5ffi#-§- 1 0 0- 8915 
JtOSCSBI^ft ffl K*** H = T 1 4 # 3 # 


03-3581-1101 


4 P 9 15 9 
] 1 1 


PiB. 3 4 9 0 



iSPCT/ISA/210 (^2^— >*) (1 9 9 8¥7fl) 





HKSffiJK#^ PCT/JPOO/06 3 1 9 


c (m%) . 














PX 


WO, 00/32579, Al (BASF AKT IENGESELLSCHAFT) , 
8. 6J3. 2 0 0 0 (0 8. 0 6. 0 0) & 
DE, 19916460, A 


1-6 


A 


DENNY W.A. et al. , "Potential antitumor agents. 59. Sructure- 
activity relationships for 2-phenylbenzimidazole-4- 
carboxamides, a new class of minimal DNA- intercalating 
agents which may not act via topoisomerase II", 
J. Med. Chem. , (1990) , 33 (2) , p. 814-9 


1-6 



iSPCT/ISA/210 (#2^— 5?0>«£) (1 9 9 8f7^) 



(12) International Application Published Under the Patent Cooperation Treaty 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
March 29, 2001 (03.29.2001) 




■iiiiiiiiiMiiiiiiiHin 

(10) International Publication Number 
WO 01/21615 Al 



(51) International Patent Classification 7 : C07D 401/04, 409/04, 
417/04, 403/04, 405/04, 401/14, 409/14, 405/14, 413/04, 
451/00, 451/02, 451/14, 453/02, 417/14, 487/04, A61K 
31/4439, 31/454, 31/4184, 31/427, 31/4709, 31/497, 31/498, 
31/506, 31/501, 31/4375, 31/4545, 31/4725, 31/428, 31/423, 
31/517, 31/502, A61P 43/00, 29/00 



(21) International Application Number: 



PCT/JP00/06319 



(22) International Filing Date: September 14, 2000 (09.14.2000) 

(25) International Application Language: Japanese 

(26) International Publication Language: Japanese 

(30) Priority Data: 

Japanese Patent Application HI 1/264431 

September 17, 1999(09.17.1999) JP 

Japanese Patent Application 2000/170715 

June 7, 2000 (06.07.2000) JP 

(71) Applicant (for all designated states except US): 

YAMANOUCHI PHARMACEUTICAL CO., LTD. (JP/JP); 
3-11 Nihonbashi Honcho 2-chome, Chuo-ku, Tokyo 103-8411 

(jp). 



(72) Inventors; and 

(75) Inventors/ Applicants (for US only): TAKAYAMA, Kazuhisa 
(JP/JP). KOGA, Yuji (JP/JP). MASUDA, Naoyuki (JP/JP). 
MIYAZAKI, Yoji (JP/JP). KI VI I R A. Takenori (JP/JP) NA- 
GASHIMA, Shinya (JP/JP). OKAMOTO, Yoshinori (JP/JP). 



OKADA, Yohei (JP/JP) TAKEUCHI, Makoto (JP/JP) c/o 
YAMANOUCHI PHARMACEUTICAL CO., LTD., 21 Mi- 

yukigaoka, Tsukuba-shi, Ibaraki 305-8585 (JP). 

(74) Agent: NAGAI, Shozo, et al.; Patent Department, YAMA- 
NOUCHI PHARMACEUTICAL CO., LTD., 17-1 Hasune 3- 
chome, Itabashi-ku, Tokyo 174-8612 (JP). 

(81) Designated States (unless otherwise indicated, for every kind 
of national protection available)'. AE, AG, AL, AM, AT, AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, 
DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, 
IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (unless otherwise indicated, for every kind 
of regional protection available)'. ARIPO Patents (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian Pat- 
ents (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European Pat- 
ents (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI Patents (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Attached Documentation 

— International Search Report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the be- 
ginning of each regular issue of the PCT Gazette. 



1/5 (54) Title OF the INVENTION: BENZIMIDAZOLE DERIVATIVES 



£2 

o 



[see source for English and formulas] 



/Continued overleaf/ 



WQ 01/21615 Al lillilliiElifllllilillliiillil 



(57) Abstract: 

A compound useful in treatments for various diseases in which PARP participates is provided. The com- 
pound is a benzimidazole derivative represented by the following formula (I) or (II), which has a heterocyclic 
group in the 2-position and a carbamoyl group in the 4-position, or a salt thereof. 

[see source for formulas] 



(The symbols in the formulas have the following meanings. 
R 1 : H, lower alkyl, or the like 
R 2 : H, lower alkyl, or the like 

A: heterocyclic group or the like which may have substituents.) 
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Specification 
benzimidazole derivatives 

Technical field 

The present invention relates to a benzimidazole derivative which is useful as a pharmaceutical, 
specifically, as a PARP inhibitor. 

Background art 

Rheumatoid arthritis (chronic rheumatism, RA), a type of polyarthritis with a repeating cycle 
of recurrence and remission, is a disease that causes joint destruction, involves extraarticular symp- 
toms, and is sometimes life-threatening. Features of RA include (1) the infiltration of mononuclear 
cells, (2) the proliferation of synovial cells, and (3) tissue breakdown as a result. Therefore, the ob- 
jectives of drug therapy are the maintenance of joint function and the prevention of bone destruc- 
tion observed in x-rays. 

Poly (ADP-ribose) polymerase (PARP) is an intranuclear enzyme of 1 13 kDa. It is known that 
the two Zn finger motifs located at the N-terminal of PARP recognize damage to DNA chains and 
cause a reaction which polymerizes the ADP-ribose part of nicotinamide adenine dinucleotide 
(NAD) with various nuclear proteins including histones or DNA topoisomerase I or II in the vicin- 
ity. Excessive PARP activation is therefore thought to cause the depletion of intracellular NAD and 
ATP content and lead to cell death (J. Clin. Invest., 77, 1312-1330 (1986)). 

It is widely known that NO, active enzymes or their reaction products, peroxynitrites, are pow- 
erful mediators that cause tissue disorders in various inflammatory diseases. These tissue disorders 
are considered to be the result of PARP activating as it recognizes damage to DNA chains caused 
by NO, active enzymes or peroxynitrites, thereby inducing the depletion of energy (Proc. Natl. 
Acad. Sci. USA 93 1753-1758 (1996)). It has also become clear that cell infiltration at the time of 
inflammation is strongly suppressed by the inhibition of PARP activation (J. Exp. Med., 186, 1041- 
1049 (1997), Immunology, 93, 96-101 (1998)). 
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The activation of PARP is suggested from the fact that, in RA patients, active oxygen produc- 
tion capability is increased in synovial fluid cells (Z. Rheumatol., 46, 227-232 (1987)), the fact that 
the quantities of NO2" ions in synovial fluid and in serum are markedly increased (Ann. Rheum. 
Dis., 51, 1219-1222 (1992)), the fact that damage to DNA chains is increased in peripheral mono- 
nuclear cells (Ann. Rheum. Dis., 51, 8-12 (1992)), and the fact that NAD content is reduced (Int. J. 
Clin. Pharm. Res., 14, 57-63 (1994)), for example, and it is thought that cell infiltration or tissue 
breakdown is caused as a result. 

PARP inhibitors are therefore considered useful as therapeutic drugs for inflammatory diseases, 
including RA. 

As benzimidazole derivatives demonstrating PARP inhibitory activity, the following com- 
pound was reported in Unexamined Patent Application Publication WO97/04771: 

[see source for formula] 

(In the formula, R and R' each represent H, an alkyl, hydroxy alkyl, acyl, sub stitut able aryl or sub- 
stitutable aralkyl), 

and the following formula was reported in Unexamined Patent Application Publication 
WO00/26192: 

[see source for formulas] 
(see the gazette in question for the symbols in the formulas). 

In these benzimidazole derivatives, the cyclic group in the 2-position of benzimidazole is limited to 
a phenyl group. Moreover, the PARP inhibitory activity of these derivatives was also inadequate. 

Therefore, although PARP inhibitors can be expected to demonstrate excellent effects as drugs 
for treating inflammatory diseases, including RA, a PARP inhibitor that is sufficiently satisfactory 
with regard to the issue of inhibitory activity has not yet been found, and the development of a 
novel PARP inhibitory having excellent inhibitory activity is much needed. 
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The following benzimidazole derivative having a carbamoyl group in the 4-position and a cy- 
clic group including a heterocycle in the 2-position has been reported (J. Med. Chem,, 33, 814-819 
(1990)), but only its antitumor activity has been reported with regard to the applications of this 
compound, and its action on PARP has been neither disclosed nor implied. 

[see source for formula] 

(In the formula, R represents a phenyl, 2-furyl, 2-thienyl, 3-thienyl or 2-pyrrolyl group or the like.) 

Disclosure of the invention 

As a result of dedicated research regarding compounds that inhibit PARP, the present inventors, 
etc. completed the present invention with the discovery that a benzimidazole derivative which has 
an unsubstituted carbamoyl group in the 4-position and a heterocyclic group in the 2-position has 
favorable PARP inhibitory activity and is useful as a drug for the prevention, treatment or diagno- 
sis of diseases in which PARP participates. 

In other words, the present invention provides a benzimidazole derivative represented by the 
following general formula (I) or (II) (hereinafter called "compound of the present invention") or a 
pharmaceutic ally acceptable salt thereof and a pharmaceutical — a PARP inhibitor, in particular — 
containing one or more of these compounds as active ingredients. 

[see source for formulas] 

(The symbols in the formulas have the following meanings. 

R 1 : H, lower alkyl, halogen or a lower alkyl group substituted with halogens; 

R 2 : H, lower alkyl or a CO -lower alkyl group; 

A: substitutable heterocyclic group; however, when the heterocycle is a non- aromatic heterocycle 
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containing nitrogen, the heterocycle has between 1 and 4 groups selected from group G 1 ; 

Group G 1 : group represented by formula (i) -X°-Y 2 -Z\ (ii) -X°-Y 3 -R 5 , (iii) -X°-Y 5 -Z 2 , (iv) - 
X l -Y l -Z l , (v) -X L -Y 4 -Z 3 , (vi) -X L -Y 5 -Z 2 , (vii) -X 2 -Y 6 -Z 3 or (viii) -X 2 -Y 5 -Z 2 ; 
X°: bond; 

X 1 : Ci_ 8 alkylene or CO-Ci_ 7 alkylene; 

X 2 : C 9 _i2 alkylene, CO-C 8 _i2 alkylene, C 2 -\2 alkenylene, C 2 .\2 alkynylene, CO-C 2 _i2 al- 

kenylene or alkynylene or CO-C2-12 alkynylene; 
Y 1 : CO, N(R 3 ), CON(R 3 ) or a bond; 

R 3 : H, lower alkyl or CO-lower alkyl group; 
Y 2 : CO? or group described in Y ; 

Y 3 : O, S, N(R 3 )CO, O-CONH, NHC0 2 , NHCONH, NHCSNH, CONHNH, NHNHCO, O- 
COC0 2 , O-COCONH, NHCOCO2, NHCOCONH, C(NH)NH, C(N-CN)NH, 
NHC(NH)NH, NHC(N-CN)NH, S0 2 -0, S0 2 NH, S0 2 NHNH or P(0)(OR 3 )0; 

Y 4 : C0 2 or group described in Y 3 ; 

Y 5 : SO, S02, O-CO, N(R 3 )C0 2 , NHS0 2 or NHNHS0 2 ; 

Y 6 : group described in Y 1 or Y 4 ; 

Z 1 : heterocyclic group which may have substituents bonding with carbon atoms, which are 
ring atoms; 

Z 2 : lower alkyl which may have substituents, cycloalkyl which may have substituents, aryl 

which may have substituents, or a heterocyclic group which may have substituents; 
Z 3 : H or a group described in Z 2 . 
This is the same hereinafter.) 

Hereinafter, the present invention will be described in detail. 

In this specification, "alkyl", "alkylene", "alkenylene" and "alkynylene" refer to straight chain 
or branched hydrocarbon chains. "Lower" means that it has a carbon number between 1 and 6, and 
a "lower alkyl" is preferably a lower alkyl group with a carbon number between 1 and 4 and more 
preferably a methyl, ethyl or isopropyl group. "Alkenylene" means that an alkyl chain has one or 
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more double bonds in arbitrary positions, and "alkynylene" means that an alkyl chain has one or 
more triple bonds in arbitrary positions. 

"Halogens" refer to F, CI, Br and I and are preferably F, CI and Br. 

A "lower alkyl group substituted with halogens" is preferably a fluoromethyl, trifluoromethyl 
or trifluoroethyl group. 

A "cycloalkyl group" is preferably a cycloalkyl group with a carbon number between 3 and 8 
and even more preferably a cyclopentyl, cyclohexyl or cycloheptyl group. 

An "aryl group" is preferably a monocyclic to tricyclic aryl group with a carbon number be- 
tween 6 and 14. This is more preferably a phenyl or naphthyl group. In addition, a 5-8-member 
cycloalkyl ring may contract around a phenyl group to form an indanyl or tetrahydronaphthyl 
group, for example. 

A "heterocyclic group" refers to a 5-8-member monocyclic to tricyclic heterocyclic group con- 
taining between 1 and 4 hetero atoms selected from O, S and N as ring atoms. Arbitrary carbon 
atoms, which are ring atoms, may be substituted with oxo groups (including acetal forms such as 
1,3-dioxolane rings derived from oxo groups), and S or N may be oxidized to form an oxide. The 
heterocyclic group may also be bridged or may form a spiro ring. Preferable examples include py- 
ridyl, pyridazinyl, pyrimidinyl, pyrazinyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, 
tetrazolyl, benzofuranyl, benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, quinolinyl, 
quinazolinyl, quinoxalinyl, cinnolinyl, pyrrolidinyl, piperidyl, morpholinyl, piperazinyl, pyrazolid- 
inyl, imidazolidinyl, homopiperazinyl, tetrahydrofuranyl, tetrahydropyranyl, chromanyl, dioxolanyl, 
8-azabicyclo[3.2.1]octane-3-yl, 9-azabicyclo[3.3.1]nonane-3-yl, 3-azabicyclo[3.2.1]octane-6-yl, 7- 
azabicyclo[2.2.1]heptane-2-yl, 2-azatricyclo[3.3.1.1 3?7 ]decane-4-yl, l-azabicyclo[2.2.2]octane-2-yl, 
l-azabicyclo[2.2.2]octane-3-yl, l-azabicyclo[2.2.2]octane-4-yl, 3-azaspiro[5.5]undecane-9-yl, 2- 
azaspiro[4.5]decane-8-yl, 2-azaspiro[4.4]nonane-7-yl and 8- azaspiro[4.5]decane-2-yl groups. 
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Even more preferable are pyridyl, pyridazinyl, furyl, thienyl, thiazolyl, pyrrolidinyl, piperidinyl and 
8-azabicyclo[3.2.1]octane-3-yl groups, for example. 

A "non- aromatic heterocyclic group containing nitrogen" refers to a heterocyclic group that is 
not aromatic, which has at least one N atom as a ring atom and may also have one O or S atom. 
Arbitrary carbon atoms, which are ring atoms, may be substituted with oxo groups. These are pref- 
erably pyrrolidinyl, piperidyl, morpholinyl, piperadinyl, pyrazolidinyl, imidazolidinyl and ho- 
mopiperazinyl groups and more preferably pyrrolidinyl and piperidyl groups. 

A "heterocyclic group which bonds with carbon atoms, which are ring atoms," refers to a het- 
erocyclic in which the ring atoms bonding to the adjacent group represented by Y 1 or Y 2 , which is a 
linker, are carbon atoms. For example, although this does not include 1 -piperidyl, it includes 2-, 3- 
or 4-piperidyl. 

There are no particular restrictions regarding the substituents of "heterocycles which may have 
substituents" in A as long as they are groups which can be used as the substituents of these rings, 
and they may have between 1 and 4 of these substituents. Preferable substituents are the groups 
shown in group G° below, and this group G° includes group G 1 described above. 
Group G°: Group represented by the formula — X-Y-Z. 

In the formula, X represents a bond, Ci_i 2 alkylene, C 2 _ i2 alkenylene, C 2 -n alkynylene, CO-Ci_i 2 
alkylene, CO-C2-12 alkenylene or CO-C2-12 alkynylene, Y represents a bond, CO, N(R 3 ), 
CON(R 3 ), C0 2 , O, S, N(R 3 )CO, O-CONH, NHC0 2 , NHCONH, NHCSNH, CONHNH, 
NHNHCO, 0-COC0 2 , O-COCONH, NHCOC0 2 , NHCOCONH, C(NH)NH, C(N-CN)NH, 
NHC(NH)NH, NHC(N-CN)NH, S0 2 -0, S0 2 -NH, S0 2 NHNH, P(0)(OR 3 )0, SO, S0 2 , O-CO, 
N(R 3 )C0 2 , NHS0 2 or NHNHS0 2 , and Z represents a lower alkyl which may have substituents, 
a cycloalkyl which may have substituents, an aryl which may have substituents, a heterocyclic 
group which may have substituents, or H. However, when Y is SO, S0 2 , O-CO, N(R 3 )C0 2 , 
NHS0 2 or NHNHS0 2 , Z represents a group other than H. As preferable substituents in group 
G°, when X is a Ci_C 8 alkylene and Y is a bond or N(R 3 ) in formula -X-Y-Z, Z is a heterocyc- 
lic group which may have substituents; when X is a Ci_C 8 alkylene and Y is O or S, Z is a low- 
er alkyl which may have substituents, a cycloalkyl which may have substituents, an aryl which 
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may have substituents, or a heterocyclic group which may have substituents; and when X is a 
C9.C12 alkylene, C 2 _Ci 2 alkenylene or C 2 .Ci 2 alkynylene, Y is a bond, O, S or N(R 3 ) and Z is H, 
a lower alkyl which may have substituents, a cycloalkyl which may have substituents, an aryl 
which may have substituents, or a heterocyclic group which may have substituents. As more 
preferable substituents in group G°, when X is a Ci_C 8 alkylene and Y is a bond in formula — X— 
Y— Z, Z is preferably a heterocyclic group which may have substituents; when X is a Ci_C 8 al- 
kylene and Y is O or S, Z is preferably a lower alkyl which may have substituents, a cycloalkyl 
which may have substituents, an aryl which may have substituents, or a heterocyclic group 
which may have substituents; and when X is a C9.C12 alkylene, C 2 -Ci 2 alkenylene or C 2 .Ci 2 al- 
kynylene, Y is preferably a bond, O, S or N(R 3 ) and Z is preferably H, a lower alkyl which may 
have substituents, a cycloalkyl which may have substituents, an aryl which may have substitu- 
ents, or a heterocyclic group which may have substituents. As even more preferable substitu- 
ents in group G°, when X is a Ci_Cg alkylene and Y is a bond in formula -X-Y-Z, Z is prefera- 
bly a heterocyclic group which may have substituents; when X is a Ci.Cg alkylene and Y is O 
or S, Z is preferably an aryl group which may have substituents; and when X is a C 9 _Ci 2 al- 
kylene, C 2 _C i2 alkenylene or C 2 _C i2 alkynylene, Y is preferably a bond and Z is preferably a 
lower alkyl which may have substituents or an aryl group which may have substituents. The 
preferable ranges in group G° described above may also be applied to group G 1 . 
There are no particular restrictions regarding the substituents of "lower alkyl groups which 
may have substituents" as long as they are groups which can be used as substituents, but they are 
preferably groups selected from a group comprising halogens, OH, O-Ci_ 20 hydrocarbon groups, 
SH, S-Ci_2o hydrocarbon groups, CO-Ci_ 20 hydrocarbon groups, C0 2 H, COO-Ci_ 20 hydrocarbon 
groups, CONH 2 , CONH-lower alkyl, CON(lower alkyl) 2 , NHCO-lower alkyl, NHC0 2 -lower alkyl, 
NHCONH-lower alkyl, NH 2 , NH-lower alkyl, N(lower alkyl) 2 , CN and N0 2 groups. They may 
have between 1 and 4 of these substituents. In addition, "Ci_ 20 hydrocarbon groups" include alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, alkylene-cycloalkyl, alkenylene-cycloalkyl, 
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alkynylene-cycloalkyl, alkylene-aryl, alkenylene-aryl and alkynylene-aryl, for example, and these 
may also have substituents. It is preferable for these substituents to be groups selected from a group 
comprising, halogens, OH, O-lower alkyl, SH, S-lower alkyl, CO-lower alkyl, C0 2 H, COO-lower 
alkyl, CONH 2 , CONH-lower alkyl, CON(lower alkyl) 2 , NHCO-lower alkyl, NHC0 2 -lower alkyl, 
NHCONH-lower alkyl, NH 2 , NH-lower alkyl, N(lower alkyl) 2 , CN and N0 2 groups, and they may 
have between 1 and 4 of these substituents. 

There are no restrictions regarding the substituents of "cycloalkyl groups which may have sub- 
stituents" as long as they are groups which can be used as substituents for these rings, but they are 
preferably groups selected from a group comprising Ci_ 2 o hydrocarbon groups, O-Ci_ 20 hydrocarbon 
groups, halogens, lower alkyls substituted with halogens and oxo groups (including acetal forms 
such as 1,3-dioxolane rings derived from oxo groups) and even more preferably lower alkyl groups. 
They may have between 1 and 4 of these substituents. 

There are no restrictions regarding the substituents of "aryl groups which may have substitu- 
ents" and "heterocyclic groups which may have substituents" as long as they are groups which can 
be used as substituents for these rings, but they are preferably groups selected from a group com- 
prising Ci_ 20 hydrocarbon groups, halogens, lower alkyls substituted with halogens, OH, O-Ci_ 20 
hydrocarbon groups, SH, S-Ci_ 20 hydrocarbon groups, CO-Ci_ 20 hydrocarbon groups, C0 2 H, COO- 
C1-20 hydrocarbon groups, CONH 2 , CONH-lower alkyl, CON(lower alkyl) 2 , NHCO-lower alkyl, 
NHC0 2 -lower alkyl, NHCONH-lower alkyl, NH 2 , NH-lower alkyl, N(lower alkyl) 2 , CN and N0 2 
groups, and are even more preferably groups selected from a group comprising lower alkyls, halo- 
gens and O-lower alkyls. They may have between 1 and 4 of these substituents. 

Preferable compounds of the present invention are compounds in which R 1 is H, a lower alkyl 
or a halogen, R 2 is H or a lower alkyl, and A is a heterocyclic group selected from pyridyl, pyridaz- 
inyl, pyrimidinyl, pyrazinyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, tetrazolyl, ben- 
zofuranyl, benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, quinolinyl, quinazolinyl 
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quinoxalinyl, cinnolinyl, pyrrolidinyl, piperidyl, morpholinyl, piperadinyl, pyrazolidinyl, imida- 
zolidinyl, homopiperidinyl, tetrahydrofuranyl, tetrahydropyranyl, chromanyl and dioxolanyl, and 
this heterocyclic group may have substituents. Preferable substituents of this heterocyclic group are 
nonyl groups, undecyl groups, phenylethyl groups, phenylbutyl groups, heptenyl groups, 
phenyl ethenyl groups, phenylpropenyl groups, 4-methoxyphenylpropenyl groups, phenoxy ethyl 
groups, 2-chlorophenoxyethyl groups, phenoxypropyl groups, 2-chlorophenoxypropyl groups, 2- 
cyanophenoxypropyl groups, 2-bromophenoxypropyl groups, 2-trifluoromethyl phenoxypropyl 
groups, 2-methylphenoxypropyl groups, 2-nitrophenoxypropyl groups, 2-methoxycarbonyl phe- 
noxypropyl groups, 2,6-dichlorophenoxypropyl groups, 3-chlorophenoxypropyl groups, 3-(2,3- 
dihydrobenzo[l,4]dioxin-6-yl)oxypropyl groups, 4-trifluoromethyl phenoxypropyl groups, 4- 
bromophenoxypropyl groups, 4-nitrophenoxypropyl groups, 4-methoxyphenoxypropyl groups, 4- 
methylphenoxypropyl groups, phenoxybutyl groups, phenoxybentyl groups, phenylthiopropyl 
groups, thenylpropyl groups, pyridylpropyl groups, methylthiazolylethyl groups, hexylamino 
groups, cyclohexylmethylamino groups, phenethylamino groups, phenylpropylamino groups, 
phenoxy ethylamino groups, benzyloxo groups, phenylpropyloxy groups, benzylthio groups, 
phenethylthio groups and phenylpropylthio groups. 

The following compounds are examples of the most preferable compounds of the present in- 
vention: 2-(thiophene-2-yl)-lH-benzimidazole-4-carboxamide, 2-(2-methoxypyridine-5-yl)-lH- 
benzimidazole-4-carboxamide, 2-(2-ethylaminopyridine-5 -yl)- 1 H-benzimidazole-4-carboxamide, 
2-(pyridine-4-yl)-lH-benzimidazole-4-carboxamide, 2-(l-nonylpiperidine-4-yl)-lH-benzimidazole 
-4-carboxamide, 2- { 1 - [3 -(thiophene-2-yl)propyl]piperidine-4-yl} - 1 H-benzimidazole-4-carb- 

oxamide, 2-[l-(2-phenoxyethyl)piperidine-4-yl]-lH-benzimidazole-4-carboxamide, 2-[l-(3-phen- 
oxypropyl)piperidine-4-yl]- lH-benzimidazole -4-carboxamide, 2- { 1 -[3-(2-chlorophenoxy)propyl] 
piperidine-4-yl}-lH-benzimidazole-4-carboxamide, 2- { 1 -[3-(2- bromophenoxy)propyl]piperidine- 
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4-yl } - 1 H-benzimidazole-4-carboxamide, 2- { 1 - [3 -(2-cy anophenoxy)propyl]piperidine-4-yl } - 1 H- 
benzimidazole-4-carboxamide, 2-{l-[3-(2-trifluoromethylphenoxy)propyl]piperidine-4-yl}-lH- 
benzimidazole-4-carboxamide, 2-{ l-[3-(2-methylphenoxy)propyl]piperidine-4-yl} - lH-benzimida- 
zole-4-carboxamide, 2- { 1 -[3-(2-nitrophenoxy)propyl]piperidine-4-yl} -lH-benzimidazole-4-carb- 
oxamide, 2- { 1 -[3-(3-chlorophenoxy)propyl]piperidine-4-yl} -lH-benzimidazole-4-carboxamide, 2- 
{ 1 -[3-(4-chlorophenoxy)propyl]piperidine-4-yl} -1 H-benzimidazole-4-carboxamide, 2- { 1 -[3-(4-tri- 
fluoromethylphenoxy)propyl]piperidine-4-yl}-lH-benzimidazole-4-carboxamide, 2-{l-[3-(4-bro- 
mophenoxy)propyl]piperidine-4-yl} -lH-benzimidazole-4-carboxamide, 2- { 1 -[3-(4-nitrophenoxy) 
propyl]piperidine-4-yl}-lH-benzimidazole-4-carboxamide, 2- { l-[3-(4-methoxyphenoxy)propyl] 
piperidine-4-yl}-lH-benzimidazole-4-carboxamide, 2-{l-[3-(4-methylphenoxy)propyl]piperidine- 
4-yl } - 1 H-benzimidazole-4-carboxamide, 2 - [ 1 -(4-phenoxybutyl)piperidine-4-y 1] - 1 H-benzimidazole 
-4-carboxamide, 2-[l-(3-phenylthiopropyl)piperidine-4-yl]-lH-benzimidazole-4-carboxamide, 2- 
[ 1 -(3 -phenyl-2 -propane - 1 -yl)piperidine-4-yl]- 1 H-benzimidazole -4-carboxamide. 

The compounds of the present invention are in equilibrium with compounds represented by 
general formulas (I) and (II) when R 2 is H. The present invention includes compounds with these 
equilibrium relationships. 

Geometric isomers or tautomers are sometimes present in the compound of the present inven- 
tion due to the types of substituents, but the present invention includes compounds in which these 
isomers are separated or mixed. In addition, the compound of the present invention sometimes has 
asymmetric carbon atoms, and isomers based on asymmetric carbon atoms may be present. The 
present invention includes mixtures of these optical isomers and compounds in which the isomers 
are isolated. The present invention also includes compounds formed by labeling the compound of 
the present invention with radioactive isotopes. 

Pharmacologically acceptable prodrugs are also included in the compounds of the present in- 
vention. A pharmacologically acceptable prodrug is a compound having groups that are trans- 
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formed into NH 2 , OH or CO2H or the like of the present invention by solvolysis or under physio- 
logical conditions. Examples of groups forming prodrugs include the groups described in Prog. 
Med., 5, 2157-2161 (1985) or "The Development of Pharmaceuticals" (Hirokawa Shoten, 1990) 
Vol. 7: Molecular Design 163-198. 

Further, the compound of the present invention also sometimes forms salts with bases due to 
acid addition salts or the types of substituents, and these salts are included in the present invention 
as long as they are pharmaceutically acceptable salts. Specific examples include acid addition salts 
with inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 
nitric acid and phosphoric acid or organic acids such as formic acid, acetic acid, propionic acid, 
oxalic acid, malonic acid, succinic acid, fumaric acid, maleic acid, lactic acid, malic acid, tartaric 
acid, citric acid, methanesulfonic acid, ethane sulfonic acid, aspartic acid and glutamic acid, salts 
with inorganic bases such as sodium, potassium, magnesium, calcium and aluminum or organic 
bases such as methylamine, ethylamine, ethanolamine, lysine and ornithine, and ammonium salts. 
The present invention further includes various hydrates or solvates and polymorphic substances of 
the compound of the present invention and pharmaceutically acceptable salts thereof. 

(Manufacturing Methods) 

The compound of the present invention and pharmaceutically acceptable salts thereof can be 
manufactured by using the features based on the basic structure or the types of substituents and ap- 
plying various known synthetic methods. Here, depending on the types of functional groups, it is 
sometimes effective from the perspective of manufacturing technology to replace the functional 
groups with appropriate protective groups (groups that can be easily transformed into the functional 
groups in question) in the stage between raw materials and intermediate. Examples of such func- 
tional groups include amino groups, hydroxyl groups and carboxyl groups, and examples of these 
protective groups include the protective groups described in "Protective Groups in Organic Synthe- 
sis (2 nd Edition)" by Green and Wuts. These should be appropriately selected and used in accor- 
dance with the reaction conditions. With such a method, a desired compound can be obtained by 
performing a reaction by introducing the protective groups and then removing the protecting 
groups as necessary. 

Typical manufacturing methods for the compound of the present invention will be described 
hereinafter with regard to general formula (I), but compounds represented by general formula (II) 
can be similarly manufactured by using the corresponding raw materials. 
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Manufacturing Method 1 

[see source for formulas] 
Amidation 

(In the formula, R represents H or a lower alkyl group. Other symbols have the meanings described 
above.) 

Manufacturing Method 1 (when R = lower alkyl group) 

This manufacturing method is a method for manufacturing compound (I) of the present inven- 
tion by performing amidation by reacting (III), an ester compound, with ammonia. The reaction is 
performed between room temperature and a heated environment without a solvent or in a solvent 
inert to the reaction such as water, an alcohol such as methanol or ethanol, N,N- 
dimethylformamide (DMF) or tetrahydrofuran (THF). Performing the reaction under pressure is 
sometimes advantageous to the reaction. 

Manufacturing Method 2 (when R = H) 

This manufacturing method is a method for manufacturing compound (I) of the present inven- 
tion by treating (Ilia), a carboxylic acid compound, with ammonia in the presence of a condensing 
agent (for example, dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), l-ethyl-3- 
(3-dimethylaminopropyl)carboxamide (WSC), l,l'-carbonyl bis-lH-imidazole (CDI) or the like) 
and additionally, in some cases, additives (for example, N-hydroxy succinimide (HONSu), 1- 
hydroxybenzotriazole (HOBt) or the like). When carboxylic acid compound (Ilia) has functional 
groups that are active to the reaction such as hydroxy groups or amino groups, compound (I) of the 
present invention can be obtained by protecting these functional groups with protective groups, 
performing this reaction, and removing the protective groups as desired. 

Solvents inert to the reaction including halogenated hydrocarbons such as dichloromethane, 
1,2-dichloroethane and chloroform, aromatic hydrocarbons such as benzene, toluene and xylene, 
ethers such as diethyl ether, THF and 1,4-dioxane, DMF, dimethylsulf oxide (DMSO) and pyridine 
can be used. These solvents can be used alone, or two or more solvents can be used in combination. 

Manufacturing Method 3 (conversion of substituents or their side chains in cyclic group A) 
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Various compounds of the present invention can be manufactured by using the compounds of 
the present invention as raw materials and further subjecting them to reactions. 

(1) Alkylation by Nucleophilic Substitution 

A compound having an OH group can be used by forming an alkyl halide such as alkyl chlo- 
ride obtained though a reaction with thionyl chloride or the like or an organic sulfuric acid ester 
obtained through a reaction with methane sulfonyl chloride, p-toluene sulfonyl chloride or the like 
and reacting it with a nucleophilic reagent. Alternatively, it can also be manufactured by perform- 
ing a Mitsunobu reaction. The reaction is performed in an environment between a cooled environ- 
ment and a heated environment without a solvent or in an organic solvent inert to the reaction such 
as a halogenated hydrocarbon, an aromatic hydrocarbon, an ether or DMF. Performing the reaction 
in the presence of a base such as sodium hydride, potassium hydride, lithium diisopropylamide, 
lithium hexamethyldisilazide, sodium methoxide, potassium tert-butoxide, sodium hydroxide, po- 
tassium hydroxide, sodium carbonate or potassium carbonate is sometimes advantageous for allow- 
ing the reaction to proceed smoothly. 

(2) Reductive Alkylation 

Alkylation can be performed by reacting a compound having a primary or secondary amine and 
a carbonyl compound such as a ketone or aldehyde. The reaction can be performed using a conven- 
tional method for reductive alkylation (reductive amination from the perspective of the carbonyl 
compound), such as the method described in "Experimental Chemistry Course (4 th Edition)" Vol. 
20 (1992) (Maruzen) edited by the Chemical Society of Japan, for example. 

(3) Amidation, Sulfonamidation and Esterifi cation 

A carboxylic acid or sulfonic acid compound can be manufactured in the presence of a con- 
densing agent or by using reactive derivatives thereof. Reactive derivatives of carboxylic acid or 
sulfonic acid refer to acid halides, acid anhydrides and active esters. The reaction can be performed 
using the method described in "Experimental Chemistry Course (4 th Edition)" Vol. 22 (1992) (Ma- 
ruzen) edited by the Chemical Society of Japan, for example. 

(4) Carbamation and Ureation 

The compound can be manufactured by performing Curtius rearrangement on an acid azide 
obtained through a reaction between a reactive derivative of carboxylic acid and an azide salt such 
as sodium azide or a reaction with diphenyl phosphoryl azide (DPPA), or by reacting an isocyanate 
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form obtained by the Hofmann rearrangement of a primary amide, for example, with a compound 
having an OH group or an amine compound. 

The reaction is performed in an environment between a cooled environment and a heated envi- 
ronment without a solvent or in an organic solvent inert to the reaction such as a halogenated hy- 
drocarbon, an aromatic hydrocarbon, an ether or DMF. When performing the reaction, equivalent 
quantities can be used, or an excessive quantity of one or the other can be used. 

Raw Material Compound Manufacturing Method 

Raw material compounds (III) and (Ilia) of the compound of the present invention can be man- 
ufactured by conventional methods using the well-known reactions shown in the following syn- 
thetic route diagram, for example. 

[see source for figure] 
Esterification Acylation 

Cyclization B Cyclization C Cyclization A 

Hydrolysis 

(In the formulas, L 2 -CO-A represents carboxylic acid (L 2 = OH) or a reactive derivative thereof. 

Other symbols have the same meanings as described above.) 

Acylation 

This manufacturing method is a method for obtaining amide derivative (VII) by reacting com- 
pound (Vic) with diaminobenzoic acid ester compound (V). The reaction can be performed in the 
same manner as described above by applying the conditions for amidation, sulfonamidation and 
esterification of Manufacturing Method 3 (3). 
Cyclization 

(Cyclization A) This manufacturing method is a method for obtaining ester compound (III) by 
performing a ring closure reaction on the amide derivative represented by the general formula (VII) 
within the molecule. The reaction is performed using a quantity of acid between the quantities used 
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for a catalyst and a solvent in an organic solvent inert to the reaction such as a halogenated hydro- 
carbon, an aromatic hydrocarbon or an ether or without a solvent in a cooled environment between 
— 78°C and 0°C, in an environment between a cooled environment and room temperature, at room 
temperature, or in some cases in an environment between room temperature and a heated environ- 
ment. Examples of the acid to be used include acetic acid, sulfuric acid, hydrochloric acid, phos- 
phoric acid, methane sulfonic acid, p-toluene sulfonic acid, trifluoroacetic acid and trifluoro- 
methanesulfonic acid. 

(Cyclization B) This manufacturing method is a method for obtaining carboxylic acid compound 
(Ilia) by oxidatively performing a ring closure reaction on diaminobenzoic acid compound (IV) 
and aldehyde compound (Via). The reaction can be performed between room temperature and a 
heated environment in a solvent inert to the reaction such as water, an alcohol, acetonitrile, an aro- 
matic hydrocarbon or an ether in the presence of an oxidizing agent using equimolar quantities of 
diaminobenzoic acid compound (IV) and aldehyde compound (Via) or an excessive quantity of one 
or the other. Examples of oxidizing agents include copper compounds (copper acetate, copper chlo- 
ride or the like), iron compounds (iron acetate or the like), manganese compounds (manganese di- 
oxide, potassium permanganate or the like), chrome compounds (chrome oxide or the like), ruthe- 
nium compounds (tetrapropyl ammonium perruthenate or the like), silver compounds (silver oxide 
or the like), selenium compounds (selenium nitrate or the like), dimethylsulf oxide, benzofuroxan, 
nitrobenzene and quinone compounds (chloranyl or the like). 

(Cyclization C) This manufacturing method is a method for obtaining ester compound (III) by con- 
densing diaminobenzoic acid ester compound (V) with the carboxylic acid compound represented 
by general formula (VIb). The reaction is performed under the acidic conditions of an acid such as 
sulfuric acid, trifluoroacetic acid, trifluoromethanesulfonic acid, anhydrous trifluoroacetic acid, 
anhydrous trifluoromethanesulfonic acid, phosphoric acid or polyphosphoric acid using equimolar 
quantities of diaminobenzoic acid ester compound (V) and carboxylic acid compound (VIb) or an 
excessive quantity of one or the other. The reaction is preferably performed in polyphosphoric acid 
in an iced or heated environment. 

A corresponding ester compound (III) can also be manufactured by subjecting diaminobenzoic 
acid ester compound (V) to the conditions described above (Cyclization B). 
Esterification and Hydrolysis 

General esterification/hydrolysis reactions for carboxylic acid can be applied. Specifically, the 
carboxyl group protection/de-protection reactions shown in "Protective Groups in Organic Synthe- 
sis (2 nd Edition)" described above can be applied. 

In addition, each reaction described in Manufacturing Method 3 above such as amidation, sul- 



15 



WO 01/21615 



PCT/JP00/06319 



fonamidation and esterification can also be applied to the manufacture of raw material compounds. 
Various raw material compounds can be manufactured by applying the same conditions to the raw 
material compound (III) described above. 

The reaction products obtained with each of the manufacturing methods described above can 
be isolated and purified as free compounds, salts thereof, or various solvates such as hydrates. Salts 
can be manufactured by subjecting the compounds to ordinary salt formation treatment. 

Isolation and purification can be performed by applying normal chemical processes such as 
extraction, concentration, removal, crystallization, filtration, recrystallization, and various types of 
chromatography. 

Various isomers can be isolated by conventional means by utilizing the physicochemical dif- 
ferences between isomers. For example, optical isomers can be separated using a general optical 
resolution method such as fractional crystallization or chromatography. In addition, optical isomers 
can be manufactured from appropriate optically active raw material compounds. 

Industrial applicability 

The compound of the present invention is useful as the active ingredient of a pharmaceutical 
preparation. Since it has PARP inhibitory action, it is particularly useful as a drug for preventing 
and treating inflammatory diseases (for example, chronic rheumatism, ulcerative colitis, Crone's 
disease, peritonitis, pleurisy and nephritis), autoimmune diseases (for example, type I diabetes), 
and diseases resulting from ischemic reperfusion injury (for example, cerebral hemorrhage, myo- 
cardial infarction, and organ transplants) in which PARP participates. 

The action of the compound of the present invention was confirmed in the following pharma- 
cological tests. 

1. Acellular PARP inhibitory activity measurement tests (in vitro) 

1) Test compounds of desired concentrations were reacted for three hours at 25°C in a reaction so- 
lution containing 82.5 mM tris-HCl (pH 8.0), 50 mM potassium chloride, 10 mM magnesium chlo- 
ride, 5 mM dithiothreitol, 100 /yg/ml histone, 26 nM 3 H-NAD and 0.06 units of human recombinant 
PARP. 

2) The reaction was interrupted by adding 100 mM nicotinamide to the reaction solution. 

3) The reaction solution was reacted with 0.5 mg anti-mouse IgG antibody-binding SPA beads, and 
enzyme activity was measured using Top Count (Packard). 

4) The IC 50 was calculated for each compound as the test compound concentration that inhibited 
the ADP-ribose polymerization activity of PARP by 50%. 
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The compounds described in Embodiments 2, 10, 13, 16, 22, 39, 41, 50, 53, 56, 61, 63, 66, 67, 
72 and 92 yielded IC 50 values of 7-50 nM. By way of contrast, the comparative compound, N'-[2- 
(N,N-dimethylamino) ethyl] -2-(4 ' -methoxyphenyl)- 1 H-benzimidazole-4-carboxamide (J. Med. 
Chem., 33, 814-819 (1990), compound No. 21) did not demonstrate inhibitory activity with a value 
of 1000 nM. 

2. Living cell PARP inhibitory activity measurement tests (in vitro) 

1) J774.1 cells (mouse monocyte/macrophage cell strain) were prepared at a concentration of 5x1 0 5 
cells/ml with 25 mM HEPES and a DMEM medium containing 10% fetal bovine serum and were 
cultured for 24 hours at 37°C in 5% C0 2 . 

2) Each test compound was prepared at a desired concentration using a 56 mM HEPES (pH 7.5) 
solution containing 28 mM potassium chloride, 28 mM sodium chloride, 2mM magnesium chloride, 
0.01% digitonin and 26 nM 3 H-NAD, and this was used as a reaction solution. 

3) The DMEM medium was exchanged with the reaction solution described above and was cul- 
tured for 15 minutes at 37°C in 5% CO 2 . 

4) After the cells were washed with cold 5% trichloroacetic acid, they were dissolved in 2% SDS 
and 0.1 M NaOH and the radioactivity was measured. 

5) The IC50 was calculated for each compound as the test compound concentration that inhibited 
the ADP-ribose polymerization activity of PARP by 50%. 

The compound of the present invention also demonstrated favorable inhibitory activity in the in 
vitro tests described above. 

3. Zymosan-induced peritonitis (in vivo) 

1) Male Balb/c mice between 6 and 8 weeks of age (Charles River Japan) were used in the experi- 
ment. 

2) The mice were fasted and allowed to freely consume water from the evening before the day of 
testing. 

3) Each test compound was suspended or dissolved in 0.5% methylcellulose. 

4) Each test compound suspension or solution was orally administered to the Balb/c mice described 
above at 5 ml/kg so that the desired doses were achieved. A 0.5% methylcellulose solution, a sol- 
vent, was administered at 5 ml/kg to the negative and positive control groups. 

5) Zymosan (Sigma) was suspended in physiological saline such that the concentration was 0.5 
mg/ml, and this was intraperitoneally administered at a dose of 1 ml/mouse at the same time that 
the compounds were administered orally. Physiological saline was intraperitoneally administered at 
1 ml/mouse to the negative control group. 

6) Four hours after Zymosan administration, the abdominal cavity of each mouse was washed with 
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a 5 ml physiological saline solution containing 0.1% heparin, and the cells inside the abdominal 
cavity were collected. 

7) The number of collected cells was measured using Celltalk (Nihon Kohden), 

8) The ED 30 as calculated for each compound as the test compound dose that suppressed the num- 
ber of cells infiltrating the abdominal cavity due to Zymosan by 30%. 

The compounds described in Embodiments 2, 10, 41, 50, 61 and 72 yielded ED30 values of 3- 
15 mg/kg. By way of contrast, the comparative compound, 2-(4'-nitrophenyl)-lH-benzimidazole- 
4-carboxamide (WO97/04771, compound of Embodiment 11) did not demonstrate any action with 
a value of 30 mg/kg. 
4. Collagen-induced arthritis fin vivo) 

1) After 8 ml of 3 mg/ml bovine type II collagen (Collagen Research Society) and the same amount 
of FCA (Freund's complete adjuvant H37 Ra, DIFCO Laboratories) were adequately mixed, male 
DBA/1 J mice (Charles River Japan) were immunized with 100 jul each under the skin of their tails. 

2) The animals were additionally immunized in the same way after 21 days. 

3) Defining the day of additional immunization as day 0, the body weights and the arthritis scores 
of each limb were measured at a frequency of twice per week. The arthritis scores were defined as 
follows. Simply stated, 0 indicated normal findings, 1 indicated reddening and mild swelling, 2 
indicated moderate swelling, and 3 indicated severe swelling or ankylosis of the arthritic part. 

4) The test compounds were suspended at concentrations of 1, 3, 10 and 30 mg/5 ml using 0.5% 
methylcellulose as a solvent, and oral administrations were given once daily at a dose of 5 ml/kg 
until day 21. A 0.5% methylcellulose solution, a solvent, was administered at 5 ml/kg to the nega- 
tive and positive control groups. 

5) The measurement results were expressed both as daily changes and as the area under the time- 
reaction curve (AUC: area under the curve). Steel's test was performed on the arthritis scores, 
while Dunnett's test was performed with regard to body weight fluctuations, and cases in which p- 
values were 0.05 or lower were considered significant. 

The compounds of the present invention demonstrated favorable activity in the in vivo tests 
described above. 

It was confirmed from the results of experiments 1 to 4 described above that the compound of 
the present invention has PARP inhibitory action, and it is clear that the compound is useful as a 
drug to prevent and treat diseases in which PARP participates. 

A pharmaceutical composition containing one or more types of compound (I) of the present 
invention or pharmaceutic ally acceptable salts thereof as active ingredients can be prepared with an 
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ordinary method using pharmaceutical mediums and excipients, for example, that are ordinarily 
used in this field. 

Administration may be either in the form of oral administration using pills, capsules, granules, 
powders or liquid formulations, or non-oral administration using intra- articular, intravenous or in- 
tramuscular injections, suppositories, ophthalmic solutions, ophthalmic ointments, percutaneous 
liquid formulations, ointments, percutaneous adhesive preparations, mucous membrane prepara- 
tions, mucous membrane adhesive preparations or inhalants. 

Tablets, powders or granules or the like are used as solid compositions for oral administration 
in the present invention. In such a solid composition, one or more active ingredients are mixed with 
at least one type of an inert excipient such as lactose, mannitol, glucose, hydroxypropylcellulose, 
microcrystalline cellulose, starch, polyvinylpyrrolidone or magnesium aluminometasilicate, for 
example. The composition may also contain inert additives including a lubricant such as magne- 
sium stearate, a disintegrant such as carboxymethyl starch sodium or a solubilizing agent, for ex- 
ample, in accordance with conventional methods. Tablets or pills may be sugarcoated or coated 
with a gastric or enteric coating as necessary. 

Liquid compositions for oral administration include pharmaceutically acceptable emulsions, 
liquid formulations, suspensions, syrups and elixirs, including generally used inert solvents such as 
purified water and ethanol. In addition to an inert solvent, this composition may contain adjuvants 
such as solubilizing agents, wetting agents or suspension agents, sweetening agents, flavoring sub- 
stances, aromatic substances or antiseptic agents. 

Injections for non-oral administration include aseptic aqueous or non-aqueous liquid formula- 
tions, suspensions and emulsions. Aqueous liquid formulations include, for example, distilled water 
for injection and physiological saline. Examples of non- aqueous solvents include propyleneglycol, 
polyethyleneglycol, vegetable oils such as olive oil, alcohols such as ethanol, and Polysorbate 80 
(brand name). Such a composition may further contain an isotonizing agent, an antiseptic agent, a 
wetting agent, an emulsifier, a dispersant, a stabilizer or a solubilizing agent. These are sterilized 
by filtration through a bacteria filter or the blending or irradiation of a disinfectant, for example. 
These can also be used after manufacturing aseptic solid compositions by dissolving or suspending 
them in aseptic water or an aseptic injection solvent before use. 

Solid, liquid and semisolid substances are used for mucous membrane preparations such as 
nasal preparations, and they can be manufactured in accordance with conventionally known meth- 
ods. For example, a publicly known pH adjuster, an antiseptic agent, a thickening agent or an ex- 
cipient is appropriately added and molded into a solid, liquid or semisolid shape. 
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Nasal preparations are administered using an ordinary spray apparatus, a nasal drop container, a 
tube or a nasal cavity insertion. 

In the case of ordinary oral administration, an appropriate daily dose is approximately 0.001 to 
100 mg per kg of body weight - preferably 0.1 to 10 mg/kg - and this is administered in one dose 
or is divided into 2 to 4 doses. In the case of intravenous administration, an appropriate daily dose 
is between approximately 0.0001 and 10 mg per kg of body weight, and this is administered once 
daily or is divided into multiple doses each day. Mucous membrane preparations are administered 
once daily or are divided into multiple doses each day at approximately 0.001 to 100 mg per kg of 
body weight. The dose is appropriately determined on a case-by-case basis while taking into con- 
sideration factors such as symptoms, age and sex. 

Best embodiments of the invention 

The present invention will be described in further detail hereinafter with reference to embodi- 
ments. The compounds of the present invention are not limited to the compounds described in the 
embodiments below. The manufacturing methods for raw material compounds are shown in the 
reference examples. In addition, 2,3-diaminobenzoic acid ethyl ester was manufactured in accor- 
dance with the method described in US5380719. 
Reference Example 1 

A mixture of 6-methylnicotinic methyl ester, cinnamic aldehyde, acetic anhydride and glacial 
acetic acid was stirred for 12 hours at an external temperature of 120°C. A 6 -(4 -phenyl- 1,3- 
butadiene)nicotinic acid methyl ester was then obtained as a colorless solid by after-treating and 
purifying the compound in accordance with conventional methods. FAB-MS(M+H) + : 266. 
Reference Example 2 

After 10% palladium-carbon was added to an ethyl acetate solution of (E)-6-styrylnicotinic 
acid methyl ester, the solution was stirred for five hours at room temperature in a hydrogen atmos- 
phere at normal pressure. Crude 6-(2-phenethyl)nicotinic acid methyl ester was obtained as a color- 
less solid by filtering the reaction solution and removing the solvent. FAB-MS(M+H) + : 242, 
Reference Example 3 

Using 6-(4-phenyl-l,3-butadienyl)nicotinic acid methyl ester, crude 6-(4-phenylbutyl)nicotinic 
acid methyl ester was obtained as a light yellow and oily substance in the same manner as in Refer- 
ence Example 2. FAB-MS(M+H) + : 270. 
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Reference Example 4 

AIM sodium hydroxide aqueous solution was added to an ethanol solution of 6-(2- 
phenethyl)nicotinic acid methyl ester, and this was stirred for two hours at room temperature. After 
the reaction solution was removed at reduced pressure and the pH was adjusted to 3 - 4 with 6 M 
hydrochloric acid, the solution was separated to form crude 6-(2-phenethyl)nicotinic acid as a col- 
orless solid. FAB-MS(M+H) + : 228. 
Reference Example 5 

Using (E)-6-styrylnicotinic acid methyl ester, crude (E)-6-styrylnicotinic acid was obtained as 
a colorless solid in the same manner as in Reference Example 4. FAB-MS(M+H) + : 226 
Reference Example 6 

Using 6-(4-phenylbutyl)nicotinic acid methyl ester, crude 6-(4-phenylbutyl)nicotinic acid was 
obtained as a colorless solid in the same manner as in Reference Example 4. FAB-MS(M+H) + : 256 
Reference Example 7 

Concentrated sulfuric acid was added to a methanol solution of 5-chloro-3-nitroanthranilic acid, 
and after this was heat-refluxed for 16 hours, it was purified using a conventional method to form 
5-chloro-3-nitroanthranilic acid methyl ester as a yellow solid. FAB-MS(M+H) + : 231 
Reference Example 8 

A catalytic reduction reaction was performed on 5-chloro-3-nitroanthranilic acid methyl ester 
in a mixed solvent of ethanol and ethyl acetate in the presence of 10% palladium-carbon in a hy- 
drogen atmosphere to form 2,3-diamino-5-chlorobenzoic acid methyl ester as a brown solid. EI- 
MS(M + ): 200. 
Reference Example 9 

After 2,3-diaminobenzoic acid methyl ester was reacted with thiophene-2-carbonyl chloride in 
THF in the presence of triethylamine and 4-dimethylaminopyridine, the solution was purified by a 
conventional method to form 2-amino-3-[(thiophene-2-ylcarbonyl)amino]benzoic acid methyl ester 
as a light gray powder. 
Reference Example 10 

After nicotinic acid was reacted with isobutyl chloroformate in a mixed solvent of triethyl- 
amine and THF, it was reacted with 2,3-diaminobenzoic acid methyl ester and then purified by a 
conventional method to form 2-amino-3-[(pyridine-3-ylcarbonyl)amino]benzoic acid methyl ester 
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as a light brown powder. 
Reference Example 1 1 

After 6-chloronicotinic acid, WSC-HC1 and HOBT were added to a DMF solution of 2,3- 
diaminobenzoic acid methyl ester and reacted, the solution was purified by a conventional method 
to form 2-amino-3-[(2-chloropyridine-5-ylcarbonyl)amino]benzoic acid methyl ester as a light 
green powder. 
Reference Example 12 

After 2-amino-3-[(2-chloropyridine-5-ylcarbonyl)amino]benzoic acid methyl ester and acetic 
acid were reacted while heating, the solution was purified by a conventional method to form 
methyl 2-(2-chloropyridine-5-yl)-lH-benzimidazole-4-carboxylate as a light brown powder. 
Reference Example 13 

After 2,3-diaminobenzoic acid methyl ester and 3-thiophenecarboxylic acid were reacted while 
heating in polyphosphoric acid prepared from diphosphorus pentoxide and phosphoric acid, the 
solution was purified by a conventional method to form methyl 2-(thiophene-3-yl)-lH- 
benzimidazole-4-carboxylate as a brown powder. 
Reference Example 14 

After thiazole-2-carboxaldehyde and 2,3-diaminobenzoic acid methyl ester were reacted in me- 
thanol, the solution was treated with an acetonitrile solution of benzofuroxan and purified by a 
conventional method to form methyl 2-thiazole-2-yl-lH-benzimidazole-4-carboxylate as a light 
yellow solid. 
Reference Example 15 

Acetic acid, copper acetate (II) hydrate and water were added to a methanol solution of 2,3- 
diaminobenzoic acid methyl ester and lH-pyrrole-2-carbaldehyde and heated. Immediately after 
boiling, copper salt was filtered out and dried under reduced pressure. An aqueous solution of so- 
dium disulfide nonahydrate was added to an ethanol of the obtained copper salt and concentrated 
hydrochloric acid suspension of the obtained copper salt, this was filtered immediately after it was 
heated to a boil. AIM sodium hydroxide aqueous solution was added to the filtrate and the pH 
was adjusted to 6. After water was added, the solvent was vacuum-concentrated until the fluid vol- 
ume was reduced by approximately one half. After the sediment that formed was filtered out, it was 
purified by a conventional method to form methyl 2-(lH-pyrrole-2-yl)-lH-benzimidazole-4- 
carboxylate as a brown solid. 
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Reference Examples 16a and b 

After methyl 2-benzo[b]thioephene-2-yl-l H-benzimidazole-4-carboxylate and dimethylfor- 
mamide dimethylacetal were heat-re fluxed and reacted for three hours in toluene, the solutions 
were purified by a conventional method to form methyl 2-benzo[b]thiophene-2-yl-l -methyl- 1H- 
benzimidazole-4-carboxylate (16a) and methyl 2-benzo[b]thiophene-2-yl-3-methyl-lH- 
benzimidazole-4-carboxylate (16b) as colorless solids. FAB-MS(M+S) + : 323 (for both 16a and b). 
Reference Example 17 

Methyl 2-(2-chloropyridine-5-yl)-lH-benzimidazole-4-carboxylate was hydrolyzed at 50°C in 
ethanol and a 1 M sodium hydroxide aqueous solution to form 2-(2-chloropyridine-5-yl)-lH- 
benzimidazole-4-carboxylic acid as a light brown powder. 
Reference Example 18 

Methyl 6-chloro-2-thiophene-2-yl-lH-benzimidazole-4-carboxylate was hydrolyzed in metha- 
nol and a 1 M sodium hydroxide aqueous solution to form 6-chloro-2-thiophene-2-yl-lH- 
benzimidazole-4-carboxylic acid as a colorless solid. 
Reference Example 19 

Here, 6-methylanthranilic acid was reacted with N-bromo succinic acid imide in DMF, to form 
5-bromo-6-methylanthranilic acid as a colorless solid EI-MS(M + ): 229. 
Reference Example 20 

Here, 5-bromo-6-methyl-3-nitroanthranilic acid was obtained from 5-bromo-6- 
methylanthranilic acid in accordance with the method described in the reference (J. Med. Chem., 
33, 814-819 (1990)). EI-MS(M + ): 274. 
Reference Example 21 

A catalytic reduction reaction was performed on 5-bromo-4-methyl-3-nitroanthranilic acid 
(manufactured from 4-bromo-3-methylaniline in the same manner as the method described in the 
reference (J, Med. Chem., 30, 843-851 (1987)) in a sodium hydroxide aqueous solution in the pres- 
ence of 10% palladium- carbon in a hydrogen atmosphere. After the reaction solution was filtered, 
it was made acidic with acetic acid and reacted with 2-thiophenecarbaldehyde in methanol while 
heating in the presence of copper acetate (II) hydrate. Copper salt was filtered out, and immediately 
after an aqueous solution of ethanol, concentrated hydrochloride and sodium disulfide nonahydrate 
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was added and heated to a boil, the solution was filtered. AIM sodium hydroxide aqueous solu- 
tion was added to the filtrate, and this was purified by a conventional method to form 7-methyl-2- 
thiophene-2-yl-lH-benzimidazole-4-carboxylic acid as a colorless solid. 
Reference Example 22 

After l-tert-butoxycarbonylpiperidine-4-carboxylic acid, WSC-HC1 and HOBt were added to a 
DMF solution of 2,3-diaminobenzoic acid methyl ester, the solution was stirred overnight at room 
temperature. After the reaction solution was concentrated, water was added and extracted with 
ethyl acetate. A mixture of acetic acid and the crude product obtained by drying (anhydrous mag- 
nesium sulfate) and removing the extract was stirred while heating for one hour at 120°C. After the 
reaction solution was concentrated, chloroform was added and the solution was washed with a 1 M 
sodium hydroxide aqueous solution and dried (anhydrous magnesium sulfate). After this was con- 
centrated, it was purified using silica gel column chromatography to form methyl 2-(l-tert- 
butoxycarbonylpiperidine-4-yl)-lH-benzimidazole-4-carboxylate as a light peach-colored powder. 
Reference Example 23 

CDI was added to a mixture of 2-(l-tert-butoxycarbonylpiperidine-4-yl)-lH-benzimidazole-4- 
carboxylic acid and THF, and this was stirred for three hours at room temperature. Ammonia- 
saturated THF was added to the reaction solution, and this was stirred overnight at room tempera- 
ture. After the reaction solution was vacuum- concentrated, water was added to the residue and ex- 
tracted with ethyl acetate. After the organic layer was washed with a saturated saline solution and 
dried (anhydrous magnesium sulfate), the solvent was removed to form 2-(l-tert- 
butoxycarbonylpiperidine-4-yl)-lH-benzimidazole-4-carboxamide as a white powder. FAB- 
MS(M+H) + : 360, 
Reference Example 24 

A mixture of 2-(l-tert-butoxycarbonylpiperidine-4-yl)-lH-benzimidazole-4-carboxamide and 
trifluoro acetic acid was stirred overnight at room temperature. The solid obtained by vacuum- 
concentrating the reaction solution and adding ethyl acetate and isopropyl ether to the residue was 
filtered and washed with isopropyl ether to form a crude product of 2-(piperidine-4-yl)-lH- 
benzimidazole-4-carboxamide-2-trifluoroacetate (26.6 g) as a white powder. FAB-MS(M+H) + : 245. 

Using commercially available compounds or compounds known from literature, etc., the com- 
pounds of Reference Examples 25 and 26 shown in Table 1 were manufactured with the same me- 
thod as in Reference Example 9 described above; the compounds of Reference Examples 27 to 31 
shown in Table 1 were manufactured with the same method as in Reference Example 1 0; the com- 
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pounds of Reference Examples 32 to 43 shown in Table 1 were manufactured with the same 
method as in Reference Example 11; the compounds of Reference Examples 44 to 65 shown in 
Table 3 were manufactured with the same method as in Reference Example 12; the compound of 
Reference Example 66 shown in Table 3 was manufactured with the same method as in Reference 
Example 13; the compound of Reference Example 67 shown in Table 3 was manufactured with the 
same method as in Reference Example 15; the compound of Reference Example 74 shown in Table 
4 was manufactured with the same method as in Reference Example 21; the compound of Refer- 
ence Example 68 shown in Table 3 was manufactured with the same method as in Reference Ex- 
ample 22; and the compounds of Reference Examples 69 to 73 and 75 to 87 shown in Table 4 and 
the compounds of Reference Examples 88 to 89 shown in Table 2 were manufactured with the 
same method as in Reference Example 17 using corresponding raw materials. The structures and 
physic ochemical data of the compounds of the reference examples are shown in Table 1 for the 
compounds of Reference Examples 9 to 11 and 25 to 43, in Table 2 for the compounds of Refer- 
ence Examples 16a, 16b, 88 and 89, in Table 3 for the compounds of Reference Examples 12 to 15, 
22 and 44 to 68, and in Table 4 for the compounds of Reference Examples 17, 18, 21 and 69 to 87. 
Embodiment 1 

CDI (350 mg) was added to a TFH (20 ml) suspension of 2-(2-chloropyridine-5-yl)-lH- 
benzimidazole-4-carboxylic acid (549 mg), and this was stirred for one hour at room temperature. 
Ammonia-saturated THF (15 ml) was added to the reaction solution, and this was stirred overnight 
at room temperature. The reaction solution was vacuum-concentrated and the residue was washed 
with water to form 2-(2-chloropyridine-5-yl)-lH-benzimidazole-4-carboxamide (420 mg) as a 
white powder. 
Embodiment 2 

Methyl 2- (pyridine -4-yl)-lH-benzimidazole-4-carboxy late (3.58 g) was added to liquid ammo- 
nia (35 ml) cooled to — 50°C or less in a sealed metal tube, and this was then heated for three days at 
140°C. After the reaction container was cooled to -50°C or less and opened, the reaction solution 
was concentrated and recrystallized from DMF-ethyl acetate to form 2-(pyridine-4-yl)-lH- 
benzimidazole-4-carboxamide (2.58 mg) as a light brown powder. 
Embodiment 3 

Methyl 2-(2-chloropyridine-5-yl)-lH-benzimidazole-4-carboxylate (640 mg) was added to liq- 
uid ammonia (15 ml) cooled to — 50°C or less in a sealed metal tube, and this was then heated for 
three days at 140°C, After the reaction container was cooled to — 50°C or less and opened, the reac- 
tion solution was concentrated. The residue was purified using silica gel column chromatography 
(chloroform-methanol) and then recrystallized from ethanol to form 2-(2-aminopyridine-5-yl)-lH- 
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benzimidazole-4-carboxamide (312 mg) as a light brown powder. 
Embodiment 4 

2-(2-chloropyridine-5-yl)-lH-benzimidazole-4-carboxamide (250 mg) and phenylpropyl amine 
(2 ml) were stirred overnight at 100°C. After the reaction mixture was diluted with chloroform, it 
was purified using silica gel column chromatography (hexane-ethyl acetate) and then recrystallized 
from isopropanol to form 2 -(2 -phenylpropyl aminopyridine-5-yl)-lH-benzimidazole-4- 
carboxamide (215 mg) as a colorless powder. 
Embodiment 5 

2-(2-chloropyridine-5-yl)-lH-benzimidazole-4-carboxylic acid (200 mg) and a 40% methyl- 
amine aqueous solution (2 ml) were heated for eight hours in a sealed tube at 100°C. After the reac- 
tion mixture was diluted with water, a 1 M sodium hydroxide aqueous solution was added. After 
the aqueous layer was washed with chloroform, it was adjusted to pH5 by adding a 1 M hydrochlo- 
ric acid aqueous solution, and a crude product (189 mg) was obtained by filtering out and drying 
the precipitated solid. TFH (10 ml) and CDI (148 mg) were added to the obtained crude product 
(157 mg), and this was stirred for five hours at room temperature. Anmonic a- saturated THF (20ml) 
was added to the reaction solution. Water was added to the reaction solution, and the precipitated 
solid was filtered out and washed with water to form 2-(2-methylaminopyridine-5-yl)-lH- 
benzimidazole-4-carboxamide (78 mg) as a light brown powder. 
Embodiment 6 

Sodium methoxide (357 mg) was added to a DMF (6 ml) solution of 2-(2-chloropyridine-5-yl)- 
lH-benzimidazole-4-carboxamide (600 mg) and phenethyl mercaptan (609 mg), and this was 
stirred for 1.5 hours at 65°C. After the reaction mixture was diluted with water, it was adjusted to 
pH4 by adding a 1 M hydrochloric acid aqueous solution. After the precipitated solid was filtered 
out, it was recrystallized from THF-methanol to form 2 -(2 -phenethyl sulfonyl pyridine-5-yl)-lH- 
benzimidazole-4-carboxamide (466 mg) as a colorless needle crystal. 
Embodiment 7 

Potassium tert-butoxide (tBuOK, 740 mg) was added to a DMF (6 ml) solution of 2-(2- 
chloropyridine-5-yl)-lH-benzimidazole-4-carboxamide (600 mg), benzyl alcohol (595 mg) and 18- 
crown-6 (71 mg), and this was stirred for eight hours at 95°C. After 18-crown-6 (291 mg) and 
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tBuOK (246 mg) were added to the reaction solution and stirred for 14 hours at 95°C, 18-crown-6 
(291 mg) and tBuOK (246 mg) were once again added and stirred for 5 hours at 95°C. After the 
reaction mixture was diluted with water, it was adjusted to pH 4 by adding a 1 M hydrochloric acid 
aqueous solution. After the precipitated solid was filtered out, it was recrystallized from THF- 
methanol to form 2-(2-benzyloxypyridine-5-yl)-lH-benzimidazole-4-carboxamide (324 mg) as a 
colorless needle crystal. 
Embodiment 8 

Methyl 2-(2-chloropyridine-5-yl)-lH-benzimidazole-4-carboxylate (767 mg) and a 28% so- 
dium methoxide -methanol solution (10 ml) were heated overnight at 140°C in a sealed tube. After 
the reaction mixture was concentrated and was diluted with water, it was adjusted to pH6 by adding 
a 1 M hydrochloric acid aqueous solution. A crude product (287 mg) was obtained by filtering out 
and drying the precipitated solid. THF (10 ml) and CDI (280 mg) were added to the obtained crude 
solid, and this was stirred for two hours at room temperature. THF saturated with ammonia (20 ml) 
was added to the reaction solution, and this was stirred for two days at room temperature. After the 
solid obtained by concentrating the reaction solution and adding water was filtered out, it was puri- 
fied using silica gel column chromatography (chloroform-methanol) and then recrystallized from 
DMF-ethyl acetate to form 2-(2-methoxypyridine-5-yl)-lH-benzimidazole-4-carboxamide (128 
mg) as a light brown powder. 
Embodiment 9 

Sodium triacetoxyborohydride (1.20 g) was added to a mixture of a crude product of 2- 
(pyridine-4-yl)-lH-benzimidazole-4-carboxamide-2-trifluoroacetate (767 mg), dodecanal (0.54 ml), 
acetic acid (5 drops) and 1 ,2-dichloroethane (10 ml), and this was stirred for one hour at room tem- 
perature. After saturated sodium bicarbonate aqueous solution was added to the reaction solution 
and extracted with chloroform, the organic layer was dried (anhydrous magnesium sulfate) and 
condensed, and the obtained residue was purified using silica gel column chromatography (chloro- 
form-methanol) to form 2-(l-dodecylpiperidine-4-yl)-lH-benzimidazole-4-carboxamide (554 mg). 
The obtained compound was dissolved in methanol, and 117 mg of fumaric acid was added. The 
crystals that formed were recrystallized (methanol- ethyl acetate) to form 2-(l-dodecylpiperidine-4- 
yl)-lH-benzimidazole-4-carboxamide 1/2 fumarate (510 mg) as a white powder. 
Embodiment 10 

A mixture of a crude product of 2-(piperidine-4-yl)-lH-benzimidazole-4-carboxamide-2- 
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trifluoroacetate (700 mg), 3-phenoxypropylbromide (215 mg), potassium carbonate (1.4 g), potas- 
sium iodide (150 mg) and DMF (13 ml) was stirred overnight at room temperature. After water was 
added to the reaction solution and extracted with ethyl acetate, the organic layer was washed with a 
saturated saline solution. After the extract was dried (anhydrous magnesium sulfate) and condensed, 
it was purified using silica gel column chromatography (chloroform-methanol) to form 2-[l-(3- 
phenoxypropyl)piperidine-4-yl]-lH-benzimidazole-4-carboxamide (289 mg) as a white powder. 
Embodiment 11 

N,N-diisopropylethyl amine (1 ml) and p-toluene sulfonyl chloride (264 mg) were added to a 
dichloromethane (10 ml) suspension of a crude product of 2-(piperidine-4-yl)-lH-benzimidazole-4- 
carboxamide -2 -trifluoroacetate (483 mg), and this was stirred for 30 minutes at room temperature. 
After a sodium hydrogen carbonate aqueous solution was added to the reaction solution and ex- 
tracted with chloroform, the organic layer was dried. The solvent was removed under reduced pres- 
sure, and the residue was purified using silica gel column chromatography (chloroform-methanol) 
and then re crystallized (chloroform-methanol-ethyl acetate) to form 2-(l-toluene-4- 
sulfonylpiperidine-4-yl)-lH-benzimidazole-4-carboxamide (152 mg) as a white powder. 

The compounds of Embodiments 12 to 93 shown in Tables 5 to 8 were manufactured with the 
same methods described in Embodiments 1 to 11 above using corresponding raw materials. The 
structures of the compounds of the embodiments are shown in Tables 5 to 8, and physicochemical 
data are shown in Table 9. 

In addition, the structures of other compounds of the present invention are shown in Tables 10 
to 13. These can be easily synthesized by using the manufacturing methods described above, the 
methods described in the embodiments, methods that are self-evident to persons skilled in the art, 
or variations of these methods. 

The following abbreviations are used in the tables. Rex: reference example number, Ex: em- 
bodiment number, Cmpd: compound number, Str: structural formula, Me: methyl, Et: ethyl, tBu: 
tert-butyl, Boc: tBuO-CO-, Ph: phenyl, Bn: benzyl, cHex: cyclohexyl, Ac: acetyl, Sal: salt (HQ: 
hydrochloride; Ox: oxalate; Fu: fumarate; no description: free form), Syn: manufacturing method 
(numbers indicate the embodiment numbers of compounds manufactured in the same manner), Dat: 
physicochemical data (F: FAB-MS(M+H) + ; FN: FAB-MS(M-H) + ; NMR: 5 (ppm) of L HNMR 
peaks in DMSO-d 6 ). 
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Scope of the claims 

1 . A benzimidazole derivative represented by general formula (I) or (II) or a salt thereof. 

[see source for formulas] 

(The symbols in the formulas have the following meanings. 

R 1 : H, lower alkyl, halogen or a lower alkyl group substituted with halogens; 

R 2 : H, lower alkyl or a CO-lower alkyl group; 

A: substitutable heterocyclic group; however, when the heterocycle is a non- aromatic heterocycle 
containing nitrogen, the heterocycle has between 1 and 4 groups selected from group G 1 ; 

Group G 1 : group represented by formula (i) -X°-Y 2 -Z L , (ii) -X°-Y 3 -Z 3 , (iii) -X°-Y 5 -Z 2 , (iv) - 
X^Y^Z 1 , (v) -X L -Y 4 -Z 3 , (vi) -X L -Y 5 -Z 2 , (vii) -X 2 -Y 6 -Z 3 or (viii) -X 2 -Y 5 -Z 2 ; 
X°: bond; 

X 1 : Ci_ 8 alkylene or CO-Ci_ 7 alkyl ene; 

X 2 : C9.12 alkylene, CO-C 8 .i2 alkylene, C2-12 alkenylene, C2-12 alkynylene, CO-C2-12 al- 

kenylene or alkynylene or CO-C2-12 alkynylene; 
Y 1 : CO, N(R 3 ), CON(R 3 ) or a bond; 

R 3 : H, lower alkyl or CO-lower alkyl group; 
Y 2 : CO? or group described in Y ; 

Y 3 : O, S, N(R 3 )CO, O-CONH, NHC0 2 , NHCONH, NHCSNH, CONHNH, NHNHCO, O- 
COC0 2 , O-COCONH, NHCOC0 2 , NHCOCONH, C(NH)NH, C(N-CN)NH, 
NHN(NH)NH, NHC(N-CN)NH, S0 2 -0, S0 2 NH, S0 2 NHNH or P(0)(OR 3 )0; 

Y 4 : C0 2 or group described in Y 3 ; 

Y 5 : SO, S0 2 , O-CO, N(R 3 )C0 2 , NHS0 2 or NHNHS0 2 ; 

Y 6 : group described in Y 1 or Y 4 ; 
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Z 1 : heterocyclic group which may have substituents bonding with carbon atoms, which are 
ring atoms; 

Z 2 : lower alkyl which may have substituents, cycloalkyl which may have substituents, aryl 

which may have substituents, or a heterocyclic group which may have substituents; 
Z 3 : H or a group described in Z 2 .) 

2. A benzimidazole derivative or a salt thereof described in Claim 1 of the Scope of the Patent 
Claims selected from a group comprising 2-(thiophene-2-yl)-lH-benzimidazole-4-carboxamide, 2- 
[ 1 -(3-phenoxypropyl)piperidine-4-yl]- 1 H-benzimidazole-4-carboxamide, 2 -(pyridine -4 -y 1) - 1H- 
benzimidazole-4-carboxamide, 2-{l-[3-(thiophene-2-yl)propyl]piperidine-4-yl}-lH-benzimidazole 
-4-carboxamide, 2- { 1 -[3-(2-chlorophenoxy)propyl]piperidine-4-yl} - 1 H-benzimidazole-4-carb- 
oxamide and 2- [ 1 -(3-phenyl -2 -propane- 1 -yl)piperidine-4-yl]- 1 H-benzimidazole-4-carboxamide. 

3. A pharmaceutical composition comprising a benzimidazole derivative or a salt thereof described 
in Claim 1 of the Scope of the Patent Claims and a pharmaceutically acceptable carrier, 

4. A pharmaceutical composition according to Claim 3 of the Scope of the Patent Claims, which is 
a PARP inhibitor. 

5. A pharmaceutical composition according to Claim 4 of the Scope of the Patent Claims, which is 
a drug for preventing or treating inflammatory diseases. 

6. A pharmaceutical composition according to Claim 5 of the Scope of the Patent Claims, which is 
a drug for preventing or treating chronic rheumatism. 
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